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Bl T ixsE X2 5, BHH—1T4 ( docker-compose up ) AT LL5E AEAN 22 25 2% N FH R 7 1) 350
B, Xirin4d21E Docker 15 £ N — UG R E— AR

EH#E: 2 Docker 15 FiEd — LT Docker 15 £ 255 >k, LR FHFRT AT LAY N2 MRS Sk
B, A BIEREN I ZANE E . Docker ££HE 1] LA H] Docker Swarm. Mesosphere DC/OS.
Kubernetes I Azure Service Fabric K@z, (W& H Docker Swarm SR H AR, 8%
swarm X PMARERMARGERD .

SRR : FHORME AR A Docker 16 FEE I —A T H. Fidkas ol Dabigmsd — N 4r TR (CLD 8
H—NETALR) Ul REEEBUE, RBEMENL. BT I HARMLS, BE, 1, WmEEN, &
AT FYE, Docker EHLECE, 2564k, Hbiqusd A0 A BT, R, JREMERGSRSE. b
BESCESRUL, G HERS 7 i R — Se AL B TR A SOME (1) 77 5 (ELll: Mesosphere DC/OS. Kubernetes.
Docker Swarm Al Azure Service Fabric) J& AL

Docker &%s. MAZFN Registry

i Docker MU, JFA#H T ZQIE DR BURS, RELEENERRBET R — MR SERE .
WRAG R BT ERIR 555 DU B AR TC AR 1 7 S i

BTN ARG, XA AR S Bt REIE—ES, XA ESRRZIB1T/E Docker 17
T ko BRI IRHE R AT A BT PC_E AT I .

TF R N AZAC UG A% 2] Registry B, B2 T WG EM A D, 2475 EHE B4 73R E N g 1
%, Registry 22575 ). Docker 4E4 T —/~AF ) Registry M| Docker Hub, FHAhHALR th A [ 1)
WG EE G HRAL T %0 Registry. h4bh, /b ml DAZEAH B — AN 1 Registry, fiHAbATTH 2./ Docker
WG RAE

Kl 2-4 $iW] 1 Docker H BRG] Registry AHAB AT 2 A0 & B L 1 R B T HoAd A1 N 7 1) 22
A~ Registry.
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Basic taxonomy in Docker

A Registry
Stores many
static images

Images
Static, persisted container image

Container

= D Image-instance runn_ing
; an app process (service/web)

& 2-4. Docker A5 HIHEZ 425

HEBERTIE] Registry 1, AT DAL GEAFA# A AR AT 22 B B TR Fr e, e

Hosted Docker
Registry

— On-premises

Docker Trusted (‘n’ private organizations)

Registry on-prem.

Docker Hub
Registry

—

Docker Trusted
Registry on-cloud

Azure Container
Registry

AWS Container
Registry

| Public Cloud

(specific vendors)

Google
Container
Registry

Quay
Registry

Other Cloud

BENHERER G T

WAt SRJE, XM DA RALL, £ DAFKPAE S, Bk, BERft 7Sk iiE

TG

A IS Registry BETT DAESE 2A 7] DL E 2 2, LU IXEefiil, HEZ M HIRAA 1 Registry:

HTRENVEHLIE, ERWIRARER A TTILE .

o TEATERAE WUR AR RV B AL 2 [ 4 IR R BN . B, SRR AR PR IR ST & Azure
=, AR AL Azure K 4% Registry ARG EHIBME, 1R ER B/ ME. [FIEE, 4
RAE AP IR R A, 8 EA B R — AWM F, [FHAHE Docker II{E Registry.
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N Docker &ax3tE NET Core
. .NET Framework

P NET M R 55 R A AL IO SRR Py, AT PIMHEZR AT fiki % . .NET Framework A1 .NET Core. ‘E1[]
ZIAIEEVEZ NET P A, ST ez i3 . HE, ENZmaERAEN AR, ©HF
MRANHESE, B TR AR SEIAT A o AN B BT R AE R R 00 T e MR HE SR 45t — S

A} \ \
— R I
AN NHESE NET Core i&42 NET Framework 45— LM AN B o6 Tl fi i w5, 2 sk
B —Le /Ny, A E 2RI .
WX e, BN ZFEH NET Core ST &K I 28401 Docker AR 55 i N FHFE 7 -

o WEEEETA. Hln, BFHEFRAMAH Linux 2288 Windows %54 .

o RIS IR S R TR S5 1

o RWERBYEEZ), JFHFBEBRREMRFREICRIRBHE M EE", Wi, RHTI
PIA, A BAE RN T PR EE 2 A8

B2, AR AT A SR NET SHFER fRHE, ERIZAE NET Core fE 3 — M ERIARILL
. NET Core GRZALH, Jf HEMAESKITERM TAET X 5E K ILAC

il \NET Core 535 — M, 7EFR—ENLE L, FHWARBIMARER, &) LLENIZ1T 24 A
(¥ NET 32ATI o X T A A & 00 R 55 a5 BUB A LR Ui, X — R SEINE 2 — 28, RO SR alE i 22
(AR NET JRAIER R F AT TR . (A ENIRRZ M ERERFRMEN. D

R X AL, BENZE ] NET Framework ST & G 125 4440 1 Docker AR 5% i v FE A -

o IEIMIN AT H Bid B2 NET Framework, 3 H 5 T Windows.
o TFEEAER NET Core ALHF Windows API.
o IR EAHEH] NET Core NFFHIEE =J7 H1 NET FEE# NuGet fi.,

FEHRELEY) 5N, 1E Docker {81 .NET Framework FJ DACSCE 585 (1350 B 4458, e /INAAGE 38 0 T 114 ]
R TR S TGN IR (B4, TR AR T IR S5 N I FE/ ) Docker HEoK 3,
Rt EE

T Bt i ¥ NET Core JF /& Docker %%

-+ .NET Core H AL AR B MFENE, FTRL, X FRZERU, ©RAENHEER" . LS
A sh— AN 28 R, i H NET Core f{%, LLfEF .NET Framework HIBG AR /INMS £ . 1 H.,
R — /4P NET Framework, H84 & 1 % 2420 T Windows Server Core W& K #)
. tnHAE A NET Core, #ERIMLE ] LAEE T Windows Nano Server B4 5% Linux MG RFZE, 1
Windows Nano Server B{% 5% Linux 1%t Windows Server Core Mg tb R B HIR % .
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AL, NET Core 85 -G 11, FrblEnT LS Linux B Windows 25 28 WIS i 35 S8 163 1 R 55 3t 157 FH
o SR AE FH 5 381 NET Framework, B4 % R AEHBE 3T Windows Server Core 1% .

KT iE#E NET Core HYER M, 1 2 S VR M AfRE .

s m IF AR E

W5 0, W SRS B bR S — AN E Docker SCFEIIZ A& B (Linux AT Windows) #B 7] LLZAT 1
NHFEE (TR RS ) , 4 NET Core A& KIS, A~ NET Framework H 37§
Windows.

.NET Core t.37#F MacOS, {HEHEEN—NMFRTFG. MEFHEEAERE T —1 Docker 4L LK
B, XA ENLAEFET Linux 588 Windows [. 1ERS%, RIS, &0 IE Mac ERigfT
—A™ Linux ERIMLRAEH .

Visual Studio & Windows #2{t 7 —ANERFF K35 (IDE) . Visual Studio for Mac #& HIZ477E
MacOS _E[¥) Xamarin Studio J#{LTIK 1), (H2BHBISIEARBR AL, EEASRF Docker FF k. AT
DU Visual Studio Code (VS Code) , ‘E37#F MacOS. Linux f1 Windows. VS Code A LA 5¢ %4t 37
FF .NET Core, JfHZFFERESRAIER. VS Code R — M ELM IS, £ Mac b, &AL
VS Code, Docker CLI fil .NET Core #7447 T.E (dotnet cli) —#2 KKk 24 b (N FFERE . St m] LUAE
F S NET Core %5 =7 4id 2% (HLin Sublime. Emacs. vi fIFFiEf OmniSharp HiH) . K7 IDE
Mgt ey, BOEFLMEH INET Core 247 LH (dotnet cli) , BEXFFIANFE.

fit P 2 2 MK AT T A

AR A 0 AR 55 e — A FC A A, (LRt mT DIl P JH A 2R A A R SR T e 25 A A T ) T 7 FH B Al
%%, f£ Windows % 8% |, %0 LUE ] NET Framework, 1HA&, X T 288 FIUIR S5 22005k, AsiEefl
A B NET Core A /258 KM  E &R . BV EFE — AR MIH%, /] NET Core [t

GARFALL A8 T INET Framework (KRG ARFR/NME £ .

fEA dr L ORI E AR SS

T R P (AR, S ET U 2 NET Framework SRFF & JE TR S5 (1 8 FHFR T (EZS 284k
1) , A4 .NET Framework 3 RrigftfE eIt =, (B2, WIREEfFHAESS, Maxt TR L0
RS K, {8 H NET Framework [BUE (FEREANBLE F 75 24T 6L Windows Server Core Fil5¢ %

) .NET Framework) /& KEEL T .

MR, RS T RS R AR RS 240, NET Core 4 & fEEiE#, KN NET
Core Hhn# &4 . M H, MHIEHALEWAZEEAT LUE Linux B, A LLE Windows %, EAIT5E ‘s
B,

i 55 1S Bl R AT RERY /N JBATHEEOR 2R, ASIA) G B, A5 R SCED, RBPEEN, JHEh
AU B, B X SR, TR EAAR NET Core 3 WURIXFEN), SE/NEY, AT AP S5 46 i)
g

TR 55 2R T DAL 188 B R AR 25 (1) 30 SR IS S Pl e AR o 3 AT DL i it 20 iE A2 21 NET Core, RAEHT
O 55 B AT AR FL A AR 45 — 2 1A, AT AFIA Nodejs. Python. Java. Golang i LAhHi AR FF
RINMRSS —E TAE.

WIS MRS s, AEREZHEmHRS T ALER . R RN, BNk REHE K
Linux 5%%, 4 Azure &528R% (Container Service) & —AMBIFIIERE, B2
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(Mesos DC/OS. Kubernetes £l Docker Swarm) . #& 7] LLI{# [} Azure Service Fabric for Linux, ‘&
% FF Docker Linux &5 8%. (HEBISEAPK AL, XA ST IR, %A LA Azure Service
Fabric PGBk & D

TN SRR AR B A B A IR 55 R SE 5B 8 i Windows 2588, H T K Z Edm A 8 A R, HiE, &
A LI Azure Service Fabric for Windows % 2% (Containers) 1 Azure %2355 (Container
Service) , XTizf7T KBTS 1 Windows B HFEF K, Azure Service Fabric CDE&REAE T »

P I EF G # SRR NET Core, X /KBRS Kk, 2 BB AR ik £

FE R R G A T e 4 BE R

RS EE TR R T B AP R ORI EEANYERE, 4 .NET Core #1 ASP.NET Core /& &4 (E
4. ASP.NET Core tb584> .NET Framework ') ASP.NET tR 10 f5 LA b, i B, AHXS T HAtol 5L
BERAT IR S HoAR (Biltui: Java Servlets. Go Al Node.js) Kii, ‘©4abT4iseibfs.

RUNERIR S 2 M rh, 8% T Bs T LA MRS (528 , TP TRURS K ik, XEREE, /£
Linux 5% Windows Nano _If# ] ASP.NET Core fI#t% (3T .NET Core ig1TH) , &0 LATEIR /D &1
AR5 23 8RN BT B RS, R AR SRR B HE A S LT TH T 20 K 8 A

2. BN Docker & &3%EHF .NET Framework

JRUESoE T4 3 1A S R s A0S P S FH A A B >kt NET Core IR T4 B, (H2, HERZHME A
Z e R, NET Framework 53R 2 — MAEE [R5 3% .

FEINA N A BT 2] Docker 25

B S AN ARG IR 55, ST et A ] Docker 28 KL ERE . Hlln, WVF#AEA] Docker Ba &

i) DevOps LAEFE — 725 a% il DASRAERT 25 1 B 4 Ak IR s, babh, MR BAF AR KM R, %
BRI T DL B S HE R — e p D 0 B AR T 51 L 1R 35 T THI A e . 7R IR BB LR, RIS R A
B —ANPST N FFR, LEEC4ETHY NET Framework N FH #2514 Docker F1 Windows 75 #% 2 Lt
LIRS

LR ZHEEN T, BATEEEIAE KN AR ER R NET Core b1 AT LAME A5 5281 NET
Framework [1] Docker 75%%. {Hi&, MEFTEEY —N PRI, IAEH NET Core A 2 HH#
7, Eednit, A ASP.NET Core B — N IKIIRSS -

fii A~ 3ZFF.NET Core U — 5 NuGet

BB =00 ) IEAE G R4 NET bedE, X AMRAER DLEARISZE A NET HEZE F szt =, Hp s
NET Core. B# .NET Core API N FH IFERER 72, fHH NET FriEfE 2.0, SRR % . 11
NET Core N FHFE ¥k n] LB $e 8 FH 25 A LA 1) .NET Framework & .

VERE, MBIEIT AT 50 NET Framework [ o iEFE 5, i 16 =2 E AR H T Windows
[, FTCAR TIX AN N P AR B 25 I 25 e e, 02 25T Windows 25 28 % (1]
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i F.NET Core 1~ < FFif).NET iR

£ NET Framework $RE Y BTASH) NET Core CEAEAPHIBE, YuiA2Z 1.1) FIFAnTH.
IXEEART AR, HELELLS ) NET Core fitAs (.NET Core 2) Hu[ [, A %A 2 NET Core
BBt B AR, AR N 2055 N AR AR B, EATR AT REAGE # A AT H .

T A —27E NET Core 1.1 AT F A FE A :

e ASP.NET Web Form. %3 AR HEedE NET Framework FAF . 457, 3% A iHXI7E NET Core
% ASP.NET Web Form.

e ASP.NET Web Page. ZH ARTEK K NET Core A &L SCHF, BRI IZ% NET
Core BEZE B UL EH

e ASP.NET SignalR. 7£ .NET Core 1.1 & Aii i {5, ASP.NET Core Jf A3 HF ASP.NET SignalR (
P AR 5w A AN SCEE) o AR NET Core B2k B I BHROIREE, A —Leih RIAEEAE AR
NET Core fRAHISCRFE . Tl Y Wi 1) JIR 55 iy 2 AN % 1 3 E 1) Github G T4 T 1.

e  WCF JIkR%. BIRE—AKHT NET Core ff] WCF 2 it i ] DA SR %42 WCF %5, (H2
WCF (AR5 3 92 B A 3245 .NET Framework. XN 5t E4 KK .NET Core A 24 % & 1)

o  T/ERAHFMIARS: . Windows Workflow Foundation (WF), Workflow Services (WCF + WF),
1 WCF Data Services (i 21| ADO.NET Data Services) - 4% NET Framework. 477 %A 1%
7t NET Core EZHrEA1.

o IEFE(HF. fE Visual Studio 2017 KATHIN A%, Visual Basic F F# JF3&A7 f 3 +F NET Core
F T HE, (HZTFRITE Visual Studio 15 HT kA FhH X B 57 5

Bk T TEH 771 NET Core B2 41 H AR LR AR, HABARFPE A AT RE 24 5] A2 INET Core . 583
FIFIF 0] LLZ% CoreFX 1) Github 1T AR FT I port-to-core /25 HI%6 H - ER, XAFIRIFA
TR A S IX e F 5] N3 INET Core HH——iX#62% B HUZ W i 38 7ok B AL IX iE R . aiif
e SerE B A e g, WL EE SN Github ERIHE, DMETiE RS BRI AE S . W
1EH R T H AL, FLLLE CoreFX G #Hi I —4 Issue.

i R 3 #£5.NET Core M35 8¢ API

YRR KBS = K6 AT FE NET Core. #7546 Azure B4 #2467 —4> SDK, X~ SDK

FATHE NET Core. iIXZEINM, Ha T Azure AR5 B a#l<{#i f] .NET Core [¥). fl4n, 7 2016

F11 H 16 H, Azure STRYEHEZE SDK for NET Core BV KA T — /N A, FET B4 E Bk
(GA) T,

S b[EmE, AR TOX e Azure RSS2 i SDK, 143 RE % B IS FH & AT % B [ REST AP
HoAth BRI

.NET Core 155

https://docs.microsoft.com/en-us/dotnet/articles/core/index

e  F1H.NET Framework 2|.NET Core
https://docs.microsoft.com/en-us/dotnet/articles/core/porting/index

e Docker E¥.NET Framework #8555
https://docs.microsoft.com/en-us/dotnet/articles/framework/docker/

e .NET A%

https://docs.microsoft.com/en-us/dotnet/articles/standard/components
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X K S R MR A 45 T RO%4$ A NET Framework i85 NET Core. —EEcfE, T Linux 255
Keud, WAZREAE AT Linux 1Y) Docker ML CEFINLEARSS %) » 1XFT Windows 2588 kUi, A2
FAF LT Windows Server [f) Docker AT CEFUNLELIRS: 28) .

LR/ N REL Linux &5 Windows %52
s LIRSS NET Core NET Core
AR .NET Core NET Framework
.NET Core
AR Y R .NET Core .NET Core
L4514 Windows Server 18t B4 -- NET Framework
TR 2R 4%
BT R A A N NET Core NET Core
ASP.NET Core .NET Core NET Core (#4%)

.NET Framework

ASP.NET 4 (MVC 5, Web API 2, - .NET Framework

1 Web Forms)

SignalR filz4% NET Core (KR hRA) .NET Framework
NET Core (¥ KR A)

WCF, WF FlH At % GeAESE WCF in .NET Core (£ £k ) NET Framework

WCF in .NET Core (7E £k & )

A Azure IR .NET Core NET Framework

(A 1K) Azure IRSS#B 41 .NET Core

fL.NET Core )% ) i SDK
ore AW SDI) | i Azure 4 M2 iR
£ NET Core )% F'iity SDK)

NET &2 NIZ R FEM A E R 57

H1-T- Docker SCHFIR 2 FiffE &40, 1fi H .NET Framework #1 .NET Core Z [l R Z X, FriA, iR
PRI RORESE, B RZ IR PR E SR RERVRE A . B0, Linux IR KATHR, H&, BHI5H
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NET Docker 2% R Sz Hh iR b —#B 4 (ffln: Debian Al Alpine) . X+ Windows i, %] LI
FH| Windows Server Core ¢ Nano Server, X%t Windows fRAHEME T A RIEE (Bl B0 1S W
TUARSS 28 F1 Kestrel) , %fT .NET Framework B¢ .NET Core, /17 g2 L FE1 .

Wik 3-1 o, SR LU BT BT . NET HEZE A AT BERVERAE R GEhiCA -

What OS to target with .NET containers

. C ible with
.NET Framework Windows exsting apps

3.5, 4.x Server Core

IS
Larger Image

Cloud Optimized,
WindOWS Container OS
Kestrel

Nano Server Smaller, Faster Start

Time

Debian, Alpine, etc.
Kestrel

Smaller, Faster Start
Time

B 3-1. R NET HEZEHIIR AN FEIREZ G

FEHEOREWUR, 18] B 7 B0 oAt Linux R AT, B8 SR AR A WA AR A B i v A BRI, i
PLENEE S H O F Docker W% . B, #&0T LARIZAT7E5E %1 NET Framework F1 Windows Server
Core 2 1) ASP.NET Core GIZE—A %, XFTF Docker R, XFEAERENE WK — 5.

MIEIEWAR 4% 7N ] Dockerfile SCAF R, RT DU I ARZERAR 7€ R AF R GRS ATIN ) B A4 AR
A, R AR BAR S -

A ey
microsoft/dotnet:1.1-runtime N1 E Linux LAY.NET Core 1.1 5877HY

&34 Windows Nano Server _|=F4.NET Core 1.1 3847
Nj

microsoft/dotnet:1.1-runtime-
nanoserver

pmm]
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BT NET Docker 2528 /& T BN AR AL 1) Docker %528 . 'EAI1#(7E Docker Hub F [ Microsoft
GFEF, FHEMNZ2AHN. SNEETUEEZ MG XERT NET FRA, HiERGHZAR

JzA (Linux Debian, Linux Alpine, Windows Nano Server, Windows Server Core %%5) .

T NET GRS, MRES R R BRI LR EE. —MEERE M RER S, 85—
it E e ) B AR AR . #iltn, microsoft/aspnetcore BB i%7E Docker b {# il ASP.NET Core 35 T
i, BRSBTS, AT DR SR RS 3.

M .NET Core Btf% (microsoft/dotnet) J& A3 T .NET Core HI4H G N AR St B, ik
HE, Azure WebJobs F1HAR N ZEH .NET Core H#5#| 5375, X EEmAG A5 ASP.NET Core £%,
FT DLIX S8 25 28 BRAR FAR AR 2 T /N — 1

REZFWAG G FEA P TR Zhr%%, 5 B ISR BRE E AE LA T RS0 CEUAI Linux RATHREL
Windows FIRA)

KT HEFARMERE 77 NET Docker WHE HOVELI{E B, 1T AZ% NET Docker MG 2 .

.NET Core #11 Docker BB TE T & F0A = ATt oAb
NI IR FH R Docker MG BB 5, Tk 32 BAMEF = 1R T UL R 5t b

o  FHTIFRMKIE NET Core N HFEFHIBAE .
o HHTIZE4T .NET Core N FHFE T (A%

N ATEZAWAR? IR MEMISATESRC RN IR E, Gl A A RER . @i
DNIX ST AR SR BEA R WA, ST CAAE B R R 3 IARAC T A, RS RSB R o

TF AT B B

FERM B, BN, EOEH ThRE M FE T T RE M RE 71 WL BRI A AR AL AR 56 Al
PR B F X AR R S I A B, RATH CRA LR, s Visual Studio Code 1) yo

docker, FEFT K I A2 T % i i) ASP.NET Core 4% (microsoft/aspnetcore-build) , #H%E
A LME XA B E A A RS . UAE— NS N B 0, EEE IR S 2 g PRI B B AR T T R
() —sedl . X PR RS, AR NET K8, LA npm. Gulp HiI Bower 3XF (1) ¥ 5T & fir

XA B AR ZL? SLPR EREIF A SRR A WAR AR B A A . SRR R R —
SO EHCB A R RV . IR RAR T R AR SO B A . 2R, 5 L E AR
FEAREEN Bln— G RN LT3R5 N AR PO, e A ik by R B st — A
A NP B (9 T OB INET Core M EEME . 5 iRy AU N 75 EER1TE EFHZTIX > Docker
BRRAT AT o X RIAL T CIIRBE,  Lhe AR AR B el I .

ARG

AR N, SEENFHER, DI ERE AUE 03 T 7= Ak i) NET Core MU 2528, ATLL
, J&F microsoft/aspnetcore fIE AT IS WG H AR LL A /N, IX AT LAiEE 5 ik & 1) Docker
Registry f&4i %% 1) Docker EHL Lo
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PERT A I 5 BISAT AR T, ] Uik e sl 28 25 21 77 A Ab 1 25 B 2 [R) f%) Bsf 1) 1) B 4 21| ¢ . 7E Docker 15
Bk, JEFEM CH AU IR PE LS, XA REREWERS T, @idi24T dotnet build B dotnet
publish iy 43k 58 k-

FEXARAGE FIBUG T, 8 H FR B R SO AE AT IX AN B AR 7 B 7 1 F A AR s BT A T
B, i8id dotnet publish T4 [ HRE L R A& g i i) NET Z 30 B, js A .css 3
PR BETIE], SSE B s T TR .

HAR NET Core A1 ASP.NET Core MG H IR Z MRAS, (HEZ2ENIZRFLET —ANsZAuG )2, Hha
TR 2 . FTLL, R0 — AN BT 5 A 2 AR /N e 8 R & 188 B 5 SCI AR AR ST JE At ke 452 1)
W&, FTLL, M Registry SLEURIG AR T,

& 4E Docker Hub EI%E NET BRAZ G EERIINHE, 182 RILAFRZE 73 REHRIL I 2 AR . R B
3 By s e 5 N A2 A5 IO A P AS «

ASP.NET Core, with runtime only and ASP.NET Core
optimizations, on Linux
ASP.NET Core, with SDKs included, on Linux

microsoft/aspnetcore:1.1

microsoft/aspnetcore-build:1.0-1.1

microsoft/dotnet:1.1-runtime .NET Core 1.1, with runtime only, on Linux

.NET Core 1.1, with runtime and framework dependencies
for self-contained apps, on Linux
.NET Core 1.1 with SDKs included, on Linux

microsoft/dotnet:1.1-runtime-deps

microsoft/dotnet:1.1.0-sdk-msbuild
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Ll 28R s MR A R, BAMEF MR T,

VPR AR B — R T RAE— DN BRI BT 2. BTN ESRARE DA, XM TR
i EAER S P ISAT AR E S Z ML . B RE] LU Supervisor B AL T H R A 21 A 3
Jiae SR EIAE IR BEFR B R AIZAT 2 DRI, KR T At AL L
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https://docs.docker.com/engine/reference/builder/
https://azure.microsoft.com/en-us/documentation/articles/websites-webjobs-resources/

App 1 =1 Container A monolithic application has

most of its functionality within
a single process/container that
is componentized with internal

layers or libraries.

Host 1
(Server/VM)
Host 2 Scales out by cloning
(Server/VM) the app/container on
multiple servers/VMs
Host 3
(Server/VM)

Need to deploy Coarse-grained
the full density of

application applications

B 4-1. PRI i LR B

PRAT AR A S 2 AU PR R, Wil 4-1 Fose SR, SRR A A el v R
AR A AR, T AN EERER A AR . EAESEE OU B WU .

XA AR SR B RS N RO AR R . I R N T RERE YRR, (BIRCA KK, SR TAE
ZHUIEOUT, RAT R > BOMSS 7 75 B4 e, T HARLAF R FE A SR D

FEAnAE— AN SR L P 55 R AR, ART RE TS 259 J ™ WS 2 R g8, DRUDAARD 10 S5 b AT S8 2 (1
FUORDYL &, A EZ AR A R ST TRE, AR P S IR B R W S S
RAIRe RGN R L, R EE N ERE S LAE. Ry R AR, P IR FAE S5 1
ARASERCAAR R S A T 2 1

SR FEfTT AR T —— KPR, SR AR R, LU AL b 55 s s ok 70 1.
FERR TP AR I 2 Ak, SRS AR SR 2 BN N A TIPSl e 4
HHHE

SR IR B 2N AR L, DR A B 55 0 AR OT % SE T 8, T DUR 22 2 448 P IR 2844 1 ORI %
R, AUEHRARE VIELRRNEE R, HARMS o fEs 1. 1R 2 H LU AR CR BTt AT i
i, PR DR 22 4 DA IR TR R At 2R A 1R XE S BT 17 R 55 1244 (SOAD

MIERZRAI I R, & — GRS SENMFAREN, #Rewisir 2N, JF HEA RS2 M5
VAR K 4-2 Fios.

(Server/VM)

ot 5] I
[ ~or 3]

B 4-2. PEAT: FHEETT T Z T, PRI — N5 19 7 & 17

BRI TEREX Azure L] DU BEAS S B 7E— A6 BRI VM . 546, i Azure BN
[i4E (VM Scale Sets) fefgidtad™ R EINL. Azure MRS (App Service) 1] LLHISRIE /T B fh =
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https://azure.microsoft.com/en-us/documentation/services/virtual-machine-scale-sets/
https://azure.microsoft.com/en-us/documentation/services/virtual-machine-scale-sets/
https://azure.microsoft.com/en-us/services/app-service/

AT R R s, 1 HASTE EE Bl M 2016 442, Azure App Service tEENSIZAT
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FEMNREZ IR A = s b, ARA] BLER & 241> Docker L, SRJE1EH Azure S dskE BEA,
Nl 4-3 s IXFERELEAR AR S8 i sORE B R, OB MR — D — i a1 .

¢ Microsoft
> Azure
Host 1 (VM)
/@ f_\ or ==
Browser or - Host 2 (VM)
Client app “ n HDor &8
Host 3 (VM)
A or ==
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% EHLERE I BAT DA AL S 1R B B . Docker SEMLAT LAf# i iy 4478 B T H Eh fil docker run 5§,
docker-compose &5 #EAT T E M, WA LUEH B 30 E B LI FREEEE (CD) B .

JHA & 08 AR R

PR A R B RN I (B A R B0, IR AR Sz Ll B BN K R AU LS PR 2 5, R
PREEF T RN SE (VM Scale Sets) , REAUMLB TG ZEF RS 2. W 5 BAAR S (¥ I Y S 51 oK
o M EECE S E RN — 80 RE B, XA RMREAE.

Ll Docker WHZRAE R h o bR, JF H I BHEH AR E D, Docker WAGIEF LA Sl 5 st 1,
AR . B4 Docker W St fif .3 —> docker stop il I LA E I H LR L
Fhoh N 58 A -

DN a8 BEE AN AT ORI, ARAGEAN 5 ZAH O E RN UL fE X LE,  RESLA T A W] g 2%
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FLA ORI REDS AN Docker $Rai, FATIAE RENSE . BEASBIMUEK B T B8 SR 2
EE AL ZNE A I LU RS S B A . S8 RSN IR BT e T T AN ] B B
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KRATEBRLEN FHE] Azure N HARSS
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Create App Service ‘ ﬁ Microsoft .

Host your web and mobile applications, REST APls, and more in Azure cesard|@microsoft.com

FrontEndWebSiteASPNETCore

Services
Subscription
CADD Connect 2016 Demos

Resource Group

bikesharing360
App Service Plan
FrontEndWebSitePlan* v
Azure
) Container Registry
Co n_ta iner bikesharing (southcentralus)
Registry

Clicking the Create button will create the following Azure resources

Explore addit

App dWebSiteASPNETCore

App Service Plan - FrontEndWebSitePlan

If you have removed your spending limit or you are using Pay as You Go, there may be monetary impact if you provision additional resources.
Learn More

Expon.
A& 4-4. M Visual Studio %1l — Az #5 W F) Azure W/ KZS (App Service)

% Docker (1%, MRARTEEHAMPITIEE. HEZLEFE Azure MRS (App Service) iEASZRE RIS
RS, RAEASES: Azure FIBAR BBIX LE O/ 2, B AR TT LAY 36 2 FoAth AR 25 L it Azure Service
Fabric, Azure z=Mlk% (Cloud Service) HEZJEAL, EATA UALRE ZE—DHEEHIR, AR DUAIRE
JSF FH 225 b L (A AL A FIRE R

Visual Studio 2017 A HFER RS, IARBERSTE R H AT 5] AT AR E R ARG, W 4-4 fios. N
IBATTER 28 B, MEERIn— MR RIS, fR7] PLFE Dockerfile 843# Docker g BN INE .

4-4 B EIR T R AT FE A — UG B AR MRS, BT LLJE Azure Container Registry (
J& Azure HEEITHRE I — MEM RS, FE{E ] Azure Active Directory I A FIK P ORARAE 22 41D
, B HARR) Docker FEMHIRSS, Lhin Docker Hub 38— AN A b i A 45

Docker N HIR AR

REHNGOT, AT AV — DR HE — DHERERSEG] . BEREAGE RFORE, AR SR
1Efit, AU — D SBURAER DI R AN A ML B AW EGERERL, a2 AL, &
KB EG AR WRA R RS RE B, N DA m BRI s 25—,

Docker #fit 1 — AU B CIF RSV DIRE, B SKIL T —F0E U N RS RO B ES IRE S R S
MEFER, REEERRRFEAGRKI AN WREHRNRGTMER, XEFEHtha R, Bk, &
SRAE AR U ASHLAR A b DRAPIR SR AT RERY,  (HEE T XX AL B it (9 R GTER A B 88 VoA 98, BT BABK
DL 2 TR -

LR 753 R BEAN 35 A 46 Docker 32 FH (44 -
o nEEE B EdEE .
o BURER GBS AN A AR AR S R AL AR
o G IS TR IR S IR AR AL
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https://docs.docker.com/engine/tutorials/dockervolumes/
https://docs.docker.com/engine/tutorials/dockervolumes/#creating-and-mounting-a-data-volume-container
https://docs.docker.com/engine/tutorials/dockervolumes/
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el 4-5 fros, HHL Docker 4 A DAFEZS & Z AMEALZRAERE T e 55 o R AUNL I ERAF i 2 N, BRI
Docker %4 Joik N — i MRk 55 8% BREEIALUT ] 53— il IR 52 AN R LIS L
IBATAEAN A Docker fig 32 HL 2 4% 2 18] 3L 52 A0 8l

= Microsoft
Azure
I:E] Stateless
container
Data Stateless
Volume .
_> container
Browser or

Client app
Stateless DocDB
_l container
\ Stateless
Data Volume Container |IRSSACIE

]

|

SQL DB

B 4-5. it L 19 B B IS e B

Ji4h, % Docker 7852 MgnHRAs R E B, FELRREHEAT IRALIT, ZR48 PTREAENE T2 18" B3N BRlLAE
A B G R ARAF AL 5 50 o (30 SRR IR R AF BRER SO« Wi I SO RS ABA AR AN 2 min b 55 Bl — Bk
ISR, B OGE—AEF RLE] .

BHEMFROLT Flocker, JNAERF R PTANLARELEIE U IH . AR ITA G2 PSR, sl
ANATAR (R AR AR PR A B A AT SEF AALAT 6 o

WREBIEIRMELE T H (I Azure SQL 32 . Azure SRR PE) B mAE924F (W Redis) fEf%H
TERAALN R, BRENIAME BT R 7 R — . 1% —Fh ek A7 ik 25 Bdis 1 5 X

Azure 76, b5 HREIE T T B ORAFAE SN IR B b, b inoe R A FE B NoSQL #iisFE (%
Azure 141 DocumentDB) . Azure fEfEBARIEH T T & RS-
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https://redis.io/
https://azure.microsoft.com/en-us/documentation/services/storage/
https://clusterhq.com/flocker/

o Blob 7l AR IRAT ARG A RA . — AT DURAE SRR SOAR B i et B S
ARSI (IR ESAIRESD o Blob £ AR Juxt GA7fif -

o SUMHAFRENMER] SMB PRI AR GEN HIER A 1A 3. Azure REAUNLAN 22 iRk 55 BE 5 Jd hn
B AL N A Z [ S S s

o RATMEFIRORAF S EIRSE . RAFHR TP NoSQL IS (E A7 i, Fe VPl T A AN &
K i v 1] o

RATIBIEEAN NoSQL Fdl . MR AR 28, MR RBVEHE 1K SQL Server.
PostgreSQL. Oracle, #| NoSQL #{#fi £ i) Azure DocDB. MongoDB %545 . 45 A 2> fif e X Lo kil
PE, BUAEAE TR mEEE T .

T [71) AR 55 H 284

T AR 55 284 (SOA) A& — Ml BRI, ASFIBIAATASF AR . AR — AV @A b e, SOA
R IR M ARG GEEEET HTTP) SRR, IXEEAR ST ERE X 0 AN A IR B 7 R 4t

AL 25 BLAE W] A Docker 7 as ki, BT (OB G0 & 2 A as R B, XAt ok 1 #8281
R, SRT SR TR EL A L& SOA NI, WRE ME AL A Docker EHLHL, BRI & AEA
AR bR 1o X Bt 2 Docker ERFEAF BRSO B 1, AR AL )5 22 54T IR ik 55 38
TN Ref.

Docker 75 Xt % 4 M1 17] iz 55 2R P N AT B e 2 (0 ol e 55 ZRAGBIGRARAT I KD CEASZ LT o

TR S5 A& M SOA JRAE HI KK, {H SOA FRIMIRS A4 . Ehan KB R REE . Ak g0 g HERS
FAAMV AR 55 2k (ESB) #R 2 ML) SOA Thfg. FEMURSALIX A, KEZHIEDL T X LLHR 2 . 5K
Bl ARG U U 55 24 HE 48 SOA fiont 7.

AASE SRS 2K, KDy SOA LU 55 284 Y 2 (1 R A EAR B> —Se )y . B URAIE i 6]
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https://en.wikipedia.org/wiki/Enterprise_service_bus

PR SS 284

IEWZ TR, RS S2A0 52 —Fh DN AR 45 4 SR 2 AR 45 2 FH 19 T i . RN IR S A AR FR s
17, @S (Heln HTTP/HTTPS. WebSockets B AMQP) 4% B S o FFAMMOIR S S8l — M
SE P10 vty 28] i ) TR BT W s A L S5 AR, I BRI S L R O O R AR E . B e, A
R4S RLZ A H O E M ATRAHE R AAIZ 5 (FiRMmE R OB EE) , e TAH
IEHRAEREEOR (SQL, NoSQL) HIAS[E] 4R FR1E 5 1 .

— MRS B 2N HIFP R ARRSSI, KANARZ AR E A, RN IZE G R S AR SS, B
FEREMOI T A BE Y AR —RST . IR MBI RUIR S5, A E e Z RSB K2 BN
WAL, BENLZAEEA VS AT REM /N o IR/ B EE BRI A AT 2 ) — SR P AT H A Al 55 B9 1A o

AT EIRSS AR ? T S 2, ERRAE TARHIMIBEE N . SR S5 AT DA T 2 AN ST (0 R 55 Rk A1
FENIH], XRS5 R AT AR EE RS A R, X R AR R Y I R S
Gy AT e

TR 35 73 AN DE 3 AE T BEAG AT INL AR A ™ e o AR T B4 B A ZBUA D — N BEAROR T e, Sl 5577
CLRY FRRFE BB 7, X PR RENS R 3 R0 L8 75 20 22 b B BRI B 00 28 7l 9 110 T B X ORI /2 755K, T
AR BRI T EY R A HAR DD RE AT . REMRE L T RA, B 1 AR

Monolithic deployment approach

« Atraditional application has App 1
most of its functionality within a
few processes that are
componentized with layers and
libraries. .
» Scales by cloning the app on
multiple servers/VMs

Coarse-grained

—
el ™
——
density of

apps/services
= .
el "

Need to deploy

the full
application

A 4-6. L CHEERIRS 77 209X L

+ Scales out by deploying each

Microservices application approach

« A microservice application App 1 App 2

segregates functionality into
separate smaller services.

FTTTTTTT TN

service independently with
multiple instances across
servers/VMs

@ Independent

. . deployment of
. microservice

Fine-grained ...
density of .
services

. .o ¥

@.. .l

5
e

Wk 4-6 B, SRS 7 AT VRREMMUIR 55 BEAT BB AR SE AN DU IRAC, ORI LA AR R 20 1 K
L AT 37 FR £ L R 5 /N R X 3

ZM — TR ST AR RE ST, 75 20 I RR SR RN S B8, It m] U BT D RE A KAt o 4K
JEE R F ) S P AR A A5 A ST S AT RN 55 MO RTRE, JF OB R ey i M 052 TS0k A Eittfb. R
TN ORI SREMSAEAR T — MR 55 B 2 A B S DA IR DO RE T AN 2 IR HL A Rl

%o

FRE RIS 55 RGN AL, T LR RE
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https://en.wikipedia.org/wiki/Advanced_Message_Queuing_Protocol

o UNPFEARSSANEAE A I FOR S

o CAMRSY IR (mAgHERS

o HEEZNELEIASZI AN UAE. AL I B Al s S,
o PRUENHRAR, dE AN 0 KA R ROIR 5

e izffl DevOps Al CI/CD H5EEANLEHY

R AZTTE N, ARG AT =2%. Jammsy kBN Eam A, £ — A (A
TECE & R T H 25 2840 Docker BHIAE &) A% T M40,

At TR

e  Mark Russinovich. Microservices: An application revolution powered by the cloud
https://azure.microsoft.com/en-us/blog/microservices-an-application-revolution-powered-by-the-
cloud/

e Martin Fowler. Microservices
http://www.martinfowler.com/articles/microservices.html

e  Martin Fowler. Microservice Prerequisites
http://martinfowler.com/bliki/MicroservicePrerequisites.html

e Jimmy Nilsson. Chunk Cloud Computing
https://www.infog.com/articles/CCC-Jimmy-Nilsson

e Cesar de la Torre. Containerized Docker Application Lifecycle with Microsoft Platform and Tools
(downloadable eBook)
https://aka.ms/dockerlifecycleebook
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http://martinfowler.com/bliki/MicroservicePrerequisites.html
https://www.infoq.com/articles/CCC-Jimmy-Nilsson
https://aka.ms/dockerlifecycleebook
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Data in Traditional approach Data in Microservices approach
* Single monolithic database » Graph of interconnected microservices
« Tiers of specific technologies » State typically scoped to the microservice
+ Remote Storage for cold data
Web Tier
Services Tier
Web presentation
services
Cache Tier

\
| Stateless

| services

|

SQL DB
or

Data Tier E E E E No-SaL

(-] EE
8000 _ Siataiess services
with

separate store

1 Stateful
! services
|
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RAEE LARE SR XA 7 sURE T A AT A M 2 MR S H &l ).
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https://en.wikipedia.org/wiki/Domain-driven_design
https://martinfowler.com/bliki/BoundedContext.html
https://en.wikipedia.org/wiki/ACID
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25 WML H VR S SQL AT NoSQL ##i e, A7 MR v 22 1 5 B e Ak .

R 25 S R R A A R 2R, BRI RO &, T RPERE. IR, EARRAR
AR BRI SE SRR 1 — 280 A OB A BB, AR 5 A SR IR ) U A AR 7 — 5 Ve

4.

THIRSS TR S b SO R

TR S5 PR 2 AU IR B it (DDD) FIRR ST 32 (BO R4k K. DDD K RV 554 73 B
ZABC, JFUIEEATRIA S, B BC LAUH H CRIBRIEEE . KR, ARG MaiA IR E
ORI EE. 535t &4 BCIEY RA A SRS 5 FRAETT K MUK 5 2 (8 BEAT VA .

FEANFABILF LG T RIE S (FERSUESER) W UE AR A7, BIEA R RS sE A3
FFEIBFR IR CRIRE— 1D B SR MAZ i R eI s id) o Lo tndE—ASF P BERM RS A, P User 438
SEARTT BERRIT B MBI SR S 5K Buyer SUSEAIE AR R

B AU S5 ARG BRI 230, (HEWMRE T 20 m RS, &M R g, e aiE
FH 242 2040 A X P b i HTTP/HTTPS. WebSockets 5% AMQP. 4R T R84 i X V8 G Bl i —
A~ BC &40 IR S5 5l W e Bk 308 N B faj i AR A (ELIm@ W i+ R 40 -

i B U (R RN R I B R SOE MRS ARG KIT 4G, (BBl BR IR T I AR —
A2V AL R PR R S S IR S5 . BARACH S, BRI R SOMIBUIR 5 1 P A AT A
AR

DDD 1 M43 A1 S IR 55 B BT A 3R3s, A TR AR WUIRSS 2 A FE ey, ZER AL T S
W it .

HoA B

e  Chris Richardson. Pattern: Database per service
http://microservices.io/patterns/data/database-per-service.html

e  Martin Fowler. BoundedContext
http://martinfowler.com/bliki/BoundedContext.html

e  Martin Fowler. PolyglotPersistence
http://martinfowler.com/bliki/PolyglotPersistence.html

e Alberto Brandolini. Strategic Domain Driven Design with Context Mapping
https://www.infog.com/articles/ddd-contextmapping
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e CAP theorem
https://en.wikipedia.org/wiki/CAP theorem

e Eventual consistency
https://en.wikipedia.org/wiki/Eventual consistency

e Data Consistency Primer
https://msdn.microsoft.com/en-us/library/dn589800.aspx

e  Martin Fowler. CQRS (Command and Query Responsibility Segregation)
http://martinfowler.com/bliki/CQRS.html

e  Materialized View
https://msdn.microsoft.com/en-us/library/dn589782.aspx

e  Charles Row. ACID vs. BASE: The Shifting pH of Database Transaction Processing
http://www.dataversity.net/acid-vs-base-the-shifting-ph-of-database-transaction-processing/

e Compensating Transaction
https://msdn.microsoft.com/en-us/library/dn589804.aspx

e Udi Dahan. Service Oriented Composition
http://udidahan.com/2014/07/30/service-oriented-composition-with-video/

31 Error! No text of specified style in document.


https://en.wikipedia.org/wiki/CAP_theorem
https://en.wikipedia.org/wiki/Eventual_consistency
https://msdn.microsoft.com/en-us/library/dn589800.aspx
http://martinfowler.com/bliki/CQRS.html
https://msdn.microsoft.com/en-us/library/dn589782.aspx
http://www.dataversity.net/acid-vs-base-the-shifting-ph-of-database-transaction-processing/
https://msdn.microsoft.com/en-us/library/dn589804.aspx
http://udidahan.com/2014/07/30/service-oriented-composition-with-video/

1R B Al 55 A <A AR 220 S

IR S5 2R 7T RE M 1) T-/NRAK,  SRUREE RO 55 ORI AN R O TR FT RE L R S R FZ -
B FRR L2 AR A USRS AT B e IR 7y o B RANE T RN IAE TS 2. ARt T
RERKBRRZRE, N FZEA G THE B R, KRR N Z 2 — MLk S . XA
— B A P ORAR B AT 5 7 s AL A IR S5 (0 — R . AR L, RIS AU AR, B
B AENS TG UIR 55 RN o SR IER R ANANE — 2 BIALHY o

Sam Newman & 2 W\ [l A 55 A B AT 5 55 _CRUIR 55 i) IR, SRR %8 T A 52 2R BR 7+ b
T3 (BO) M (UK BETHIY— 880D RBTHRAR S5 . A%, —A BC REW th 2 MBI AR 5541
J8o S Z AN RE AL

— MR E DU SR A WU R A AE T R BC BURIRSS . —A> BC FRE 1 AU Y fad A 4
25T TR I BHBN S 5% — AT I 6 B0 5% T 0 45 - IR 6 T DU ST R R B o 300 TR 55 th A AT A
i

ARSI TR B ECETE, B4R AR 2 520 GG XA R ) Al B 2 2R
A I A SO SRR ST - 2 R A A BEA R SR A R 2 B BV PR AR AN 2 R I AR T e R SE AR AR R
RIEIRAT L P A 2= Vs 3 v a8 T

— AR RE RN BR FF 1N ST DDD AR b Se Bt . A BT SO UR AT AR S A [
EFSCMENIia s, Bl E RN T RGUA AR LR SCRL S, BT SO R AT E SO
SR AL F T e —A BCRREAH, B T RIS P N GUR ik, JFE SCT R AR
BC MIAZHAZ . IRERGRSSHIE AL R BIGH, ESLHUREMIUIIte, UL E Rtk
Ho 3K A L SO ATER F 1R SO R AR R 55 (0 s R 2 3 57 1R g T i

AR REN R, AREF B B QU AR R 2 Q4R SCRERRE Y, B — 7 il A e SR —
ANPDFUIIEI T F 45 7 b RN ZEAF U SR BEAT AR B 44, AR EL G —NARIER P B 1 AR IR A7 T
K CRM 5 — A RAEZL 7 77 B 00 Hdfa 1R T B AT e SR AR AR B P U S AR I A7 AN TR] R R/ 7
Bl . ARAEL R — AN KIS BT SR TE B, (HE BB AR 2l G — ARG, TR RN
NI ZE R e R RO BN S G — s, AR g — 1AL 0 H R AR A
(9, I H TARAT U & KARAEE N . Bk, BC (LIRS SEI) 22 F5 B Wik L 55 B o (¥ 41
SHATE MR L 75 EHE R GUR 7 AN AN [ ) BC

DR RAE USRI 2 [ AR (58 RHE,  RBURITE VRIS 2] 7 AR BC AU R (1 IR0 AR/ 2438
AT IR BRI, V8 A B 22 U R (5

BRI SUS B R R A 2 K7 XA B I BB VPRI ERIZA — iR R A REM
SLE BC, AEAHREA WL A NS0 GBI S OB 2 (e Yi#e. i 4-10 fos, IRAEE 2
LW (24 BO) H ORI, DL SEAAGRE B E SO, IR TR AR R K45
SRR RE 75K o

32 Error! No text of specified style in document.


http://samnewman.io/
http://samnewman.io/books/building_microservices/
https://en.wikipedia.org/wiki/Conway%27s_law
https://www.infoq.com/articles/ddd-contextmapping

[dentifying a domain model per microservice or Bounded Context
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Decomposing a traditional data model into multiple domain models

(One domain model per microservice or Bounded-Context) -
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. /. //etc
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{ Pricing
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// Tens of attributes
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e  Charles Richardson. Pattern: APl Gateway / Backend for Front-End
http://microservices.io/patterns/apigateway.html

e  Azure APl Management
https://azure.microsoft.com/en-us/services/api-management/

e Udi Dahan. Service Oriented Composition
http://udidahan.com/2014/07/30/service-oriented-composition-with-video/

e Clemens Vasters. Messaging and Microservices at GOTO 2016 (video)
https://www.youtube.com/watch?v=rXi5CLjlQ9k
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Request/Response Communication for Live Queries and Updates
HTTP and REST based Services
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e Martin Fowler. Richardson Maturity Model. A description of the REST model.
http://martinfowler.com/articles/richardsonMaturityModel.html

e Swagger. The official site.
http://swagger.io
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Push and real-time communication based on HTTP
One-to-many communication
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Single receiver message-based communication
(i.e. Message-based Commands)
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Asynchronous event-driven communication
Multiple receivers
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e Event Driven Messaging
http://soapatterns.org/design patterns/event driven messaging

e  Publish/Subscribe Channel
http://www.enterpriseintegrationpatterns.com/patterns/messaging/PublishSubscribeChannel.html

e Udi Dahan. Clarified CQRS
http://udidahan.com/2009/12/09/clarified-cqrs/

e Command and Query Responsibility Segregation (CQRS)
https://msdn.microsoft.com/en-us/library/dn568103.aspx

e Communicating Between Bounded Contexts
https://msdn.microsoft.com/en-us/library/jj591572.aspx

e Eventual consistency
https://en.wikipedia.org/wiki/Eventual consistency

e Jimmy Bogard. Refactoring Towards Resilience: Evaluating Coupling
https://jimmybogard.com/refactoring-towards-resilience-evaluating-coupling/
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e  Scott Hanselman. ASP.NET Core RESTful Web API versioning made easy
http://www.hanselman.com/blog/ASPNETCoreRESTfulWebAPIVersioningMadeEasy.aspx
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Versioning a RESTful web API
https://docs.microsoft.com/en-us/azure/architecture/best-practices/api-design#versioning-a-restful-
web-api

Roy Fielding. Versioning, Hypermedia, and REST
https://www.infog.com/articles/roy-fielding-on-versioning
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e  Chris Richardson. Pattern: Service registry
http://microservices.io/patterns/service-registry.html,xu

e AuthO. The Service Registry
https://auth0.com/blog/an-introduction-to-microservices-part-3-the-service-registry/

e Gabriel Schenker. Service discovery
https://lostechies.com/gabrielschenker/2016/01/27/service-discovery/
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Monolithic Ul consuming microservices
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Composite Ul generated by microservices

Backend Microservices
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e Composite Ul using ASP.NET (Particular’'s Workshop)
https://github.com/Particular/Workshop.Microservices/tree/master/demos/CompositeUl-MVC

e  Ruben Oostinga. The Monolithic Frontend in the Microservices Architecture
http://blog.xebia.com/the-monolithic-frontend-in-the-microservices-architecture/

e Mauro Servienti. The secret of better Ul composition
https://particular.net/blog/secret-of-better-ui-composition

e  Viktor Farcic. Including Front-End Web Components Into Microservices
https://technologyconversations.com/2015/08/09/including-front-end-web-components-into-
microservices/

e Managing Frontend in the Microservices Architecture
http://allegro.tech/2016/03/Managing-Frontend-in-the-microservices-architecture.html

TR S5 B N PR = T A

KPR A R — MRKEOHERE, JCHGRAE R G . TFRE KRB RS S 7 5% A2,
XA T E ORI (I A T o I R T A PR R b AR B R o Rl 55 A A R ) I 55 4% B R
KA THA? PRAMUAL R ZA T RIR 55 e CEAR S IIED , WRE R SR E R R S
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http://aka.ms/MicroservicesArchitecture
https://github.com/Particular/Workshop.Microservices/tree/master/demos/CompositeUI-MVC
http://blog.xebia.com/the-monolithic-frontend-in-the-microservices-architecture/
https://particular.net/blog/secret-of-better-ui-composition
https://technologyconversations.com/2015/08/09/including-front-end-web-components-into-microservices/
https://technologyconversations.com/2015/08/09/including-front-end-web-components-into-microservices/
http://allegro.tech/2016/03/Managing-Frontend-in-the-microservices-architecture.html
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REA R BRJE RAETHR AR NS DU R . SRIFIN IR SEHAT — R A, Bl 45 I A Lk folo i 55k
o WIS B A B AE S B RA I A WRAE kg, JF A RS B ERAT G RE B BAIIRS .

TEAR A "ZE ASP.NET Core IR 55 B BB T RIS A" — 5w, FRATTRE T an el 78 7R 45 Hh 48 FH i i)
ASP.NET HealthChecks J&, VPMEMIR S BE A — A W38 IR 55 A IR A SR BUT & 38 il 1E .
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HESRE T M AHEBRS s T MEL, R, EEMEANES. BaEgrHERL—AF 0 —
FTISCAS, B SRR T AT AR ER S .

FE B IR 55 3 ML o, R AT AT B R H S SN B RSt (—ANHESC) B, AR5 AR L
Hitar e TN REBATE —ADREE R RS SR, 8 FFRASRE R, R
1M, FE— iSRRI 2 A 5 LB T 2RSS A AR, A ISR S I R At
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— MRS B AR Z 2 H O FE A R H &, RS R G I . BN RE
B, BREGARERZ FE H RS N BRI, Frig T R REIT IR B 1R 2 S e .
X F AR R BRI — M2 Microsoft.Diagnostic.EventFlow, ‘& M2 MBI EE FHAR ARG K AT B
HARS, SHEFRASEHBIFAE bR Y, 5833 = LRSI Application Insights, OMS (A
B R Azure ZWi. WAERIFHE =T HEIF A TR R, RE, AR, E2
JESERT ), Eein Splunk.
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https://github.com/Azure/diagnostics-eventflow
https://azure.microsoft.com/en-us/services/application-insights/
https://github.com/Azure/diagnostics-eventflow#oms-operations-management-suite
https://docs.microsoft.com/en-us/azure/monitoring-and-diagnostics/azure-diagnostics
http://www.splunk.com/goto/Splunk_Log_Management?ac=ga_usa_log_analysis_phrase_Mar17&_kk=logs%20analysis&gclid=CNzkzIrex9MCFYGHfgodW5YOtA
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O Gl 55 L I i ZEAR B 2R 1k, 0K, B — MRUIR ST S AL B, (HRAT B A AR A5
B e R R 1o IR E M RERIMERS, AU EEEMAR SR, BHEmTH
PEy ATFHERES T ENEL fREEATZ WS .

Your microservices

Lifecycle Independent Independent Always On Resource  Stateless/
Mgmt Scaling Updates Availability Efficient Stateful

Microservice Platform

(Orchestrators/Clusters)

B 4-21. UK T 642 — TN H)iE 17000 B PR

TE CHRE R 4-21 Pros =% m REAE R W T A 11 AR 12225 gtk 5 1) RN P ARl 257 AU S B
CIIN R, AR %25 R0E R 2% (SR 280 1F) AL, W SRIX A, AR iR 55 2 FH ) JAS it = 1R e
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Hofth B35

e  The Twelve-Factor App. XI. Logs: Treat logs as event streams
https://12factor.net/logs

e  Microsoft Diagnostic EventFlow Library. GitHub repo.
https://github.com/Azure/diagnostics-eventflow

e What is Azure Diagnostics
https://docs.microsoft.com/en-us/azure/azure-diagnostics

e Connect Windows computers to the Log Analytics service in Azure
https://docs.microsoft.com/en-us/azure/log-analytics/log-analytics-windows-agents

e Logging What You Mean: Using the Semantic Logging Application Block
https://msdn.microsoft.com/en-us/library/dn440729(v=pandp.60).aspx

e Splunk. Official site.
http://www.splunk.com

e EventSource Class. API for events tracing for Windows (ETW)
https://msdn.microsoft.com/en-us/library/system.diagnostics.tracing.eventsource(v=vs.110).aspx
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http://www.splunk.com/
https://msdn.microsoft.com/en-us/library/system.diagnostics.tracing.eventsource(v=vs.110).aspx
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Composed Docker Applications in a Cluster

+ For each service insta_nce you use one container ,_/-}99_1_ App 2 My Docker Images
» Docker images/containers are "units of deployment”

» A container is an instance of a Docker Image
+ A host (VM/server) handles many containers

T Services T
[}
@ Em Official Docker Images
) r‘]@\ https://hub.docker.com
T femxen’® )
: g
:m Cluster of .‘

Containers

mo =
VM or& mﬂé\@
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Docker Swarm

5

Docker Swarm fCYFEEREAL FIHEE Docker %548, @it f# F Swarm REfZHE
— ¥ Docker EMLFEAR Bl — AL )L Docker EML. & 7 i fE AR ER 3=
LRI K —#£1H) Swarm A2 APL iR, IXEMRE Swarm iENHEZ A
FHLY IR 5 -

Docker Swarm J& Docker A & —NF= o

Docker v1.12 B¢ HT FIRRAS BEIE 47 72 JR A FT AN & 1 Swarm B R .

Mesosphere DC/OS

&

Mesosphere /2 DC/OS (3T Apache Mesos) & —AN1] B F4E 73
BEr e dn, el LU T84T A AR 0 40 A N

DC/OS HER P M EEM B N — NS, Mt DZAM. E%
& Marathon 1F A £ 23R DC/OS e & .

Google Kubernetes

Kubernetes f&—/MFIRHEA T, SRALATDIREIATE 1A HFIE 2 S 40 21 75 45 1 FE
Pt RERSRSARTEA LN E SHLHLFRE . & RS E N A 4.

Kubernetes $ {1t DL 25 Jy Lo O SE A ZRAE) , R N P 25 2% H 22 i 5 e ok
Ty BRI .

Azure Service Fabric

184
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https://azure.microsoft.com/en-us/documentation/articles/service-fabric-overview/
https://azure.microsoft.com/en-us/documentation/articles/service-fabric-cluster-resource-manager-introduction/
https://azure.microsoft.com/en-us/documentation/articles/service-fabric-choose-framework/
https://azure.microsoft.com/en-us/documentation/articles/service-fabric-choose-framework/
https://azure.microsoft.com/en-us/documentation/articles/service-fabric-deploy-existing-app/
https://azure.microsoft.com/en-us/documentation/articles/service-fabric-reliable-services-introduction/
https://docs.microsoft.com/azure/service-fabric/service-fabric-reliable-actors-introduction
https://azure.microsoft.com/en-us/documentation/articles/service-fabric-deploy-anywhere/
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e 5A%5RZ5 (Container Service)
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Azure Container Service (ACS) E
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Kubernetes cluster Docker Swarm cluster
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e Introduction to Docker container hosting solutions with Azure Container Service
https://azure.microsoft.com/en-us/documentation/articles/container-service-intro/
e Docker Swarm overview
https://docs.docker.com/swarm/overview/
e Swarm mode overview
https://docs.docker.com/engine/swarm/
e Mesosphere DC/OS Overview
https://docs.mesosphere.com/1.7/overview/
o  Kubernetes. The official site.
http://kubernetes.io/
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https://azure.microsoft.com/documentation/articles/xplat-cli-install/
https://github.com/Azure/azure-quickstart-templates/tree/master/101-acs-swarm
https://github.com/Azure/azure-quickstart-templates/tree/master/101-acs-kubernetes
https://github.com/Azure/azure-quickstart-templates/tree/master/101-acs-dcos
https://azure.microsoft.com/en-us/documentation/articles/container-service-deployment/
https://azure.microsoft.com/en-us/documentation/articles/container-service-deployment/
https://azure.microsoft.com/en-us/documentation/articles/container-service-intro/
https://docs.docker.com/swarm/overview/
https://docs.docker.com/engine/swarm/
https://docs.mesosphere.com/1.7/overview/
http://kubernetes.io/
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Azure Service Fabric - Types of clusters

Q Service Fabric cluster
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Microservices as containers
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https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-choose-framework
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-containers-overview
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-overview
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-overview
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-reliable-services-introduction
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https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-reverseproxy
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-reverseproxy
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-application-model
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BEAY (2017 F 4 F) 45K, 7F Service Fabric HICHETE & 2% F#E A IR P Reliable Services,

HAe# guest Ay TTREMS A ORS . HIFER, &

TR A 8 R TP IR S AN A & P AR 55, i 4-28 .

Logical Boundary of

“Business Microservice”

%ﬁ/é T 1«5

Business/Logical Microservice

(Using Azure Service Fabric and Containers)

Service Fabric Application

Container / Guest service

(=) |

Stateful

service
partitions

&1 4-28. (/1 7 s FIF KRS RS W 21 Service Fabric /90 75 1R 5

FRARTE Linux _F{¥ 1 Docker %558, i&/27F Windows 1§ Jf] Docker 2588, WIS MAH AR . 7F
R R ATIRR A L, Service Fabric X 2548 I SCRRE A BTG 55 . 4 ¢ Azure Service Fabric 75 %8 S F71 fix

Z ) Azure Wik /) Service Fabric FIZE %8 .

TEIRASFAA IRAS IR AR SS

WAHTPTIR, RS GEERF L T30 BAHA LU (s gD .

T LAFE [R]—~ Service Fabric N FH R 45 7%

FETCIRA TR 55 (K15

BUR, B PR R AN, SRR BIEME PR = (4 SQL Server ) 3¢ NoSQL ###% % (41 MongoDB
5 Azure SCRYEHEE (Document DB) )

(R 35 A% B thn] DIGRATIRAS 10, I WA Bdi (0 T e 55 B IS He T BE AN RAFAE T A — B I 55 4%
b AEE R SR AE IR S B IR A A ORI A AERE AL b, IR B AR s 18] 4-29 BUR T IX AR

Elprpr

Stateless Services

Business
Microservice A

———————

Stateless
service

B 4-29. RS HIIRS
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Stateful Services

Business
Microservice B

Stateful

service
partitions
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https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-containers-overview

TR T A e A R I B A RS ORI 55 B8 5 SE B, O E R BT R G A A A (A2
TEIRZS B UIR 55 AERERE AN B IR 2 181 A0 1 B3R o >4 S piE e A ) G2 A7 AT BA F R B v PR RE N B 98 I 2
EEEALE S 2R (6 PR 0 v DSV IE VNI R S AL T O

FLEZ N, AR BURUIR 55 AT ALE i 07 5P AT, RN U2 3 AN Bt 2 A1 ST SR . KRBt Ak
B WedE i e A R 55 A AR RE IR 3 5 AT LAOMIRAS IR 55 P 32 i, DR D e SE BRI ) AR 3t R
=

BN o

RS RS RIS R EAMI. B, G IAERE 4-20 hEBIAIRESRS AT BL 2 A X 2
XL X, FTRETT E— N IOIRE MRS 7K, 2S5 FITE AN T AR 45 73 X B 4> 0 X HEAT T4k

FIRESHIIRSH LA ST . ENEREY R LN T — e fRERE &M, @5 H T EdE E RS S8
ThRE L ZRUER X 1 Wi A IR A SO 55 AN 7 X I e SR 10 AT 45 AT A0 B . AR, X — A gmdEas Ltk
WA S AR A Reliable Services [ Azure Service Fabric ) 8 &K IEVEFH A 2 —, ‘& il
Reliable Services API Fl Reliable Actors >k i A7 IR B 55 1 T A ask R A A i o 391

HAth RVFAIRSHIR S FEH SR Actor #538, 24035 17 L 5538 5 RN E5ie 2 18] 1) 2548 RN ZE 5 i 1OIR 45 HE 28
J& Microsoft Orleans, &3k [ AT 7Tk Al Akka.NET. 3% P ANHE 22 1F 78 2433k %t Docker [ 3 .

7R, Docker 28 A B R TIRE . W RS RSHIARSS, 55 B0 542 2 807 i R v A e
EIIRESE . SRT, FEIRE A KT, Azure Service Fabric H RS IR EA L EAE NS KIZAT,
IS E N A IR S SR IEAT . X HZE 5211 Reliable Services F41E Service Fabric HIH A ik,
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https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-reliable-services-introduction#when-to-use-reliable-services-apis
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-reliable-services-platform-architecture
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-work-with-reliable-collections
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-reliable-actors-introduction
https://github.com/dotnet/orleans
http://getakka.net/

75T Docker BN HFEFFROTT &

inEEs

RPN

Ky T ST B T iU R 2525 9 R/, 7F IDE 7 jET, i3 Visual Studio A7 Visual
Studio tools for Docker FFEHLL 7, [ahf, 7 CLI /4354577181, 3 #8 Docker CLI A7 Visual Studio
Code KFEH L 1.

Docker N FAFEFFHO T A A6

& LHAERE : IDE B E4RiEHs 2

TwWERERATIRE. 50 KK IDE, ERA8HE TREHRN . RIGHmESS, EHE ] LS R AL T
HkTT & Docker N LT

Visual Studio ) Docker T H.. W& IELEffH Visual Studio 2015, HBA &R L4223 Visual Studio
Tools for Docker it s 44 IEAE 48 Visual Studio 2017, A4 T4 H4 | Docker TH 7. fEiXH
PIEOLR, 1XLE Docker T H AT LASCHEE B34 H A5 Docker I K ST MBS UER Y . &
AT LA F5, Bzt Docker g EH g TS R HRRY (RASRN AT 2 AN HET)
B, BT L% CTRL+FS, fEANE B 2548 T HE N i AR 8 B R FHAE Y o X311 7] Linux
Docker 752458, Windows Docker 75 %51 Windows FF & &1, X /& e g, H 50 5ok k% .

Visual Studio Code Al Docker CLI. WREEZXX 0] ISZEHMERIFRIES 1. BEHT. BV a09miE
2%, ] LU Microsoft Visual Studio Code (VS Code) il Docker CLI. X /& — M- & BT K g oI5
22, FHF Mac. Linux Fl Windows.

TR SRR TR B SR K I AR ES:, BT AR R B TAE AR AR/ s 2k, @it %23 Docker #
X AR (CE) T-H, #&nT Mg —> Docker CLI R4 Windows N7 Linux B HREF . th4h,
Visual Studio Code 37 #F—2& Docker §J&, Lbunii, IntelliSense for Dockerfiles 3™ & FITE g #5%
1217 Docker fiy & [f)—Le PR FE(T 55 o

HoA B

e Visual Studio Tools for Docker
https://visualstudiogallery.msdn.microsoft.com/0f5b2caa-ea00-41c8-b8a2-058c7dalb3e4

e Visual Studio Code. Official site.
https://code.visualstudio.com/download

e Docker Community Edition (CE) for Mac and Windows
https://www.docker.com/community-editions
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https://marketplace.visualstudio.com/items?itemName=MicrosoftCloudExplorer.VisualStudioToolsforDocker-Preview
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https://visualstudiogallery.msdn.microsoft.com/0f5b2caa-ea00-41c8-b8a2-058c7da0b3e4
https://code.visualstudio.com/download
https://www.docker.com/community-editions

¥ Docker &%) .NET 1& E ffiE4s

EAPBR LS FTR B AEE, WA & Docker BF2:4LAY NET NAFER, &l LIER NET
Framework. .NET Core E{# T4 Mono Wi H . % /2% T Linux B Windows 25 25 (N FHAR 5, 4R
PRI NET HE4E, AT LUEH] C#. F# B Visual Basic. =T .NET i 5 4R, ALLB%—TF
XfE18% . The .NET Language Strategy.

Docker N R FHIFF & Fi ks

SRR TE A B A S I BE— TR R B RINLAR T 40, TP AhLas b, JFRE A IE AT i S X5 5
HANFEFP i S, REAEANL e AMETFRFEFEMIE S ERAE G, AR,
R IR Docker IR, 1) HARAEAHLHEX LL 1%

KAy (Docker BUE [ —NSEfD td DL AL1F:

o —MNEEMEIERSG (—A Linux K47/, Windows Nano Server 5% Windows Server Core)
H RIS — e N FIRR R ) ki o, 254%)
o FLEMELR ORBEEEMIKED

$5T Docker 2 g N FE - At f

AN EE Y T 3T Docker BN IR IO IR TFACAE . "W TR AR R B2 AHBE S
Z [ DevOps Wi, RIRVEITAHNL & LRI R TAEA S LRI A O & BRI D IR, XLk
TR e2 — e T .

— AT RS E SRS MM E (KB Hik. LM Docker N2 (1 — L 5L A D IR
) ﬁu@ 5'1 ﬁﬁﬂ?:

Inner-Loop development workflow for Docker apps

1. 2.
Write
Dockerfile/s

3. 4. (Opt.in) 5 6.

Run
Containers / Test
Compose app your app or
microservices

Create Images Define services
defined at by writing
Dockerfile/s docker-compose.ymi

I
Images
——

docker build

Code
your app

o egistr
7 (i.e. Docker Hul

git push Push or

Continue
developing

A7 5-1. Ik Docker 775 L W/ /7 HI A B

FEAA, VRN BN, R, S EERPRASAT Visual Studio M8, 25 H PR U
.

AT g 25 /CLI FTF & T2 (#ilf: Visual Studio Code + macOS 8¢ Windows _F {1 Docker CLI) 1
Wi, MG R T R AP, —BOokuE, H e ELLE A Visual Studio TR R VELN—
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o RTECLUME F AR I/EMNEZELR, TUSHXAEFH: (FHBECT &M T ENELRL
Dockerfhﬁﬁi T JEIEY .

M1&4# H Visual Studio 2015 &% Visual Studio 2017 fifi, XA 48 K 2 O S/ B3Iy T

, XA AR R MR AR PR R . R A Visual Studio 2017 JF & 2 25 2% N AR 7 IO . 2841 k15
, RER— AR, Visual Studio 26, N HFE P ELE ¥ Dockerfile #1 docker-compose.yml 3£}
MEERIIE . 48EAE Visual Studio HIgATIXAN S AR P I, &M Docker BHUE, 44
J& ELHAE Docker HIgAT 2 45 48 AR o X BURFIE ) DU A R I R L

{Hs&, Visual Studio HaIL T IXLOETE, JFAEMAE AT LA TR LER)Z 2 W [ Docker #J.
JrBL, fERETRORIR S, BRATSHEAERS — DR,

1.
Code

QAN 1. RIS, R OV AR PSS

K —A Docker B I FEF FIFF K —ANE Docker (R TR T VEFEAR L. AEZAET, T
Docker JF & HIBHE, fEARMIAE (—& Linux EWLEL—& Windows BEFIAL) Hr, 1875 ZE5 & A1t
JZATTE Docker 75%2% N #B A N FHFE FF BUIR 55

Fi Visual Studio R E %K A Hh IR 5%
B, R 428 T Docker #:[X i (CE) for Windows, T THIIXANE g #4755 340 i B «
Get started with Docker CE for Windows

AL, IR TR 224 Visual Studio 2017, AHXF T4 %7 Visual Studio Tools for Docker 4if4: [
Visual Studio 2015 Sk it, X2 —NELFRIESE, KR Visual Studio 2017 24 Docker $245k T 5 i 2 31 (1)
CRE, Heanit, PR TSR W RAE RN %, IEFE T INET Core Il Docker 355, I
2, Visual Studio 2017 i &7 Docker TH T . 1 5-2 flizR:

@ NET Core cross- plav rm develog opment

a il crass-platform applications using .NET Core, ASP.NET Core, HTML, JavaScript, and
css

Location

) Plasse close al instances of Microsoft Visual Studio 2017 RC before proceeding with this opration.

B 5-2. %% VisualStudio 2017 #9177 .NET Core and Docker &7

BRI N AT 5 Docker 2 8, AT LAELEEA NET (it R ZE 4%, A4 i
NET Core) Fufightd 1, #AJ5 FAE Docker HB& A A B HFET . (Hi2, MRAEUIERFAE
Docker UG TAE, BIARXE—DNESEMIAE, &M i8R F e k. Visual Studio AJ LA
it Docker F R UIERNN, PLAE T AR A B A 2T A E—— U HJETE Visual Studio Hifil £ %
BN RE A, T LR S S R RAE Docker EIFUAIE I TAE .

FoAth B

e Get started with Docker CE for Windows
https://docs.docker.com/docker-for-windows/

e  Visual Studio 2017
https://www.visualstudio.com/vs/visual-studio-2017/

63 Error! No text of specified style in document.


http://aka.ms/dockerlifecycleebook/
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https://docs.docker.com/docker-for-windows/
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https://www.visualstudio.com/vs/visual-studio-2017/

2.
Write
Dockerfile/s

|2, ETMAR NET Ehtpesalg— Dockerfile

‘-—f

X TR R R B — A E E UM%k, Dockerfile #2 AN AT BB HoiE 2 EAE Visual Studio Hit
1T EBhALERE, 652 F] Docker CLI (docker run il docker-compose #ir4) T AT 30, X T 75 B ik
IR 25K UL, Dockerfile 2 WANA[ /D). WRE KN AR RO&— AN Ee RS, B4R
ZL—/ Dockerfile. WHRERINHET A2 MRS BIIERMRSZEWF) , AT — MRS E

—~ Dockerfile.

Dockerfile I iZAE 5 N FHFE 7 SR S5 AR H ok b B S — i, X442 Uk Docker Wifi
FER G 2R NS AT I8 B B A RE P B 55 - 6 mT LR g 175 X T30 2 — 1 Dockerfile, #RJ1EEAM
HoAhy SRR A (O — 2 A I 2 R T H v

9 Visual Studio AI'E; ] Docker L E, X/MEE H S JL T BARRI AT . HIETE Visual Studio
2017 R EIEE—ANHT I H FIEHE, H— AR 2598 (Docker) SZRF' LD, Wik 5-3 Fis.

New ASP.NET Core Web Application (.NET Core) - WebAPI-Docker-VS2017-RC4-AddDocker ? X

ASPNETCore 11 ¥ | Learn more
A project template for creating an ASP.NET Core

ASP.NET Core 1.1 Templates application with an example Controller for a RESTful
HTTP service. This template can also be used for
ASP.NET MVC Views and Controllers.
N &
Empty Web API Web Learn more
Application

Change Authentication

No

Enable Docker Support _
Requires Docker for Windows

Docker support can also be enabled later Learn more

& 5-3. # Visual Studio 2017 H1£Y& 137101 H 1 7 /] Docker 3% #F

7E Visual Studio #1, ] LUER A S & I E S, SR JEESE"Docker SCRF 7720, 7RI H 53
A1 H F B Docker %4F. &l 5-4 Aiw.

64 Error! No text of specified style in document.



1 New Item.. Ctrl+Shift+A Add '
0 Existing ltem... Shift+Alt+A fi Manage NuGet Packages..

New Scaffolded Item... Manage Bower Packages...
%3 New Folder Manage User Secrets
Z& Docker Support $it  Set as StartUp Project

Reference... Debug 4
B Connected Service... 3 Cut Ctrl+X
"5 Class. ShiftsAltec | /< Remove Del

1 Rename

B 5-4. 7FHIE 1 Visual Studio 2017 17 H_L- /5 /1 Docker 35 #F

E—ANTH (F4n: ASP.NET W 7N FHFEF L Web APl i%5) EMuxANgEE, Sdin— AN HE R
& Dockerfile BT H 1. iR AEEANILIT ZIIN— docker-compose.yml SCHF. 7E3: KT
JUANNT R, Bl —— AR — A SRS N TR EAR{E B . Visual Studio W] DA I 58 BiX A
TAE, (HR2FEIE AL Dockerfile EP5)\@5‘%;@%%E‘Xﬂ‘@ﬂ%ﬁﬁ%@ﬁﬁ‘ﬂbﬁ‘]o

PR A FHBERIE 7 .NET Docker BZ A& — NI H

IR E YR 2 b, RERASE— B e X E, &0 LLE Docker Hub Registry [1F 77
B PR R X B RS . 4184 Visual Studio W1/ H Docker XFF2 G, EIEIRZES— 2GS
B R TAE . 1) Dockerfile #4243 F — /M4 1) aspnetcore B A5 .

FERGTH, ATCEVEAIUE T, R EEEHESEAERAIE R, EROZAM A Docker B .. fill1,
I R AEAE{E ] ASP.NET Core A1 Linux, Mz HIMLEZ: microsoft/aspnetcore:1.1. FTLA, 470
e E 11 Docker 2845 I 75 2L FH IR A AL At AR . il Id 5 FROM microsoft/aspnetcore:1.1 AT
JnE4& ) Dockerfile EP, TR LASEHLX A H bR £ Visual Studio 1, IXAMEESHAZNE K. HEQ
REEEFIXANA, BHEHCEHIXME.

AR B T Docker Hub f). A RMAS . B IJ7H) NET BURGE, W AR GRIE P A HLas L (B8
Ko DR FIRE I & R AT .

T IX AN T @ T — MEE) Dockerfile, ‘&4 4 ASP.NET Core 2% 21 %11 1.

FROM microsoft/aspnetcore:1.1

ARG source

WORKDIR /app

EXPOSE 80

COPY ${source:-obj/Docker/publish} .

ENTRYPOINT ["dotnet", " MySingleContainerWebApp.dll "]

FERXAMG)Frf, EXADFAREET 1.1 AR BEJ7H). 2T Linux i ASP.NET Core Docker BRZ . X
/&l FROM microsoft/aspnetcore:1.1 XAT T &K B E K.  CRTRERAMBEKITEAGEE, "TS%
ASP.NET Core Docker Image 1 .NET Core Docker Image X MM T1. ) 7E Dockerfile H1, &4 20itE
5E Docker i T M TEIZATRME G TCP 3t 1 (FEXAMIIFrh, 72 80 3 1, 2@ il EXPOSE KL
B .

£ Dockerfile m, MRAEEAE A AUIE S AMHESE, fGabn] DLg e HAl e E . Billn, ENTRYPOINT iX4TR &
N ["dotnet”, "MySingleContainerWebApp. dII ] %%1}% Docker & #iz1T—/> .NET Core M /. 0
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https://hub.docker.com/

FA&A# FH SDK Ml NET CLI(dotnet CLI) SR EEMIZIT NET MHFEF, XNRESHIAR. RIETF—
17, W& ENTRYPOINT 17, MRIEE RN AR Pk B HE S A SRR, A E B amAaH.

Al TR

e  Building Docker Images for .NET Core Applications
https://docs.microsoft.com/en-us/dotnet/articles/core/docker/building-net-docker-images

e  Build your own image. In the official Docker documentation.
https://docs.docker.com/engine/tutorials/dockerimages/

ERZFEREEE

— NG (repo) FTUEFEZAFE, HlU0 Linux BHE AT Windows BE . IX ANFEMETT BLLEAR SR IXFE
Rt (GERmMUE A E) Bt el —NEE (repo) HLATLLZE £ P& . filll, Docker Hub
Registry [ [#) microsoft/dotnet i, it w7 A A FFRZERE — N EE, RN SEIL 7% Linux Al
Windows Nano Server I3 H¢, W1 R [ 4] s :

microsoft/dotnet:1.1-runtime L% Linux Debian | [#.NET Core 1.1 iz {7}

microsoft/dotnet:1.1-runtime- ¥4 % Windows Nano Server _F[.NET Core 1.1 47

nanoserver

Rk, EHFE—DNERE (repo) M A 2 MEAE RGHIAREE A AHHOR B . (XA, HEH
A~k E T Windows EHLIIAR K%, &2 HH—> Windows 1421, R IHCEAT [F — >k
BARRAT Linux EHLRIBARARHE, B2 H—4 Linux FI224A.

WS R B. NEITIG AR A ERIBRE

AT ONETHG B A RS REAR . Xt TR a8 Docker IARUL, AEFEIXAEM, (HA2 MR
R HE L H R, ] PLX R

HoA B

e Create a base image. Official Docker documentation.
https://docs.docker.com/engine/userguide/eng-image/baseimages/
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3.

Create Images

defined at FIR 3, BIREM B EX Docker B8, SRFETEME - RN AERR N F 2 B0 AR
2

Dockerfile/s
1 7
X T8 AR 7 R — N RSk, IR ER TR ELANE — XS R R . W RS B N AR 2 H— MRk
%55 Web N HFEFARN, BLAERTFEE— G

E, fE Visual Studio 1, BB EEIELF Docker WHE . TP IRAA FidEd5/CLI A4 TR, XL
DRHRRN T RE EIRR B T4

BAEN— NI RS, EEE—A 5B TR el AR B 4% B S AR 6 KRG b 2w, BETR 2 —EAE
AHHAT I R AR . X, BHEAIE— Docker W%, 45 255 3 A Docker FH1
(Windows B{ Linux BEUAL) F, SRJG4AFRHX EeACH () 25 28 3E T84T . IR AR .

P AHERES G, H Docker CLI #1145 [#) Dockerfile A% —AN [ & X fFA%, %7 LLEH docker build
w4, Wik 5-5 fis:

Ps C:\dev\netcore-webapi-microservice-docker> docker build cesardl/netcore-webapi-microservice-docker:first .
sending build context to Docker daemon 1.148 MB

Step 1 : FROM microsoft/dotnet

latest: Pulling from microsof

5c90d4a2dl1asd: [ ] 18.34 mB/51

ab30c63719b1: ==========================> ] 18.48 MB/138
: 1 18.34 mB/42

b2c5ae2d325b: waiting

&I 5-5. £ —1H & X9 Docker (5

BT T H SO 24T docker build d74, #&iETT LUEILIZ 1T dotnet publish iy & Je A4 le— AN H
Wit 1 NET PR B S A ) Sk, SR 5 A A docker build #ir 4.
X [H 1 — 4 N cesardl/netcore-webapi-microservice-dockerfirst % . 7EX AN Frh, first &

—AMR%E, BRI MRERIRCAR . XN THER TR R, WS EQER S R E S
APREIT] .

LN HEZ B SRE AR (MU, TR NEREMHER) , WA
docker-compose up —build X —17#r 4, LML docker-composeyml S5 25 R o s,
A BT A DGR R AR

T LA docker images iy 24 B 7E AL 1) G 2 PA WRLe g, Wil 5-6 Frw:

PS C:\dev\netcore-webapi-microservice-docker> docker images
REPOSITORY o ) AG IMAGE ID CREATED
cesard]/netcore-webapi-microservice-docker r 384c4acl809b 4 minutes ago

microsoft/dotnet t 49aaf5daa850 30 hours ago
cf62323fa025 5 days ago
latest c54a2cc56¢hb 12 days ago

&1 5-6. 1&/7] docker images 25 B A HIWHG
Fi Visual Studio £/% Docker B&

215 H Visual Studio Il —/N 2 #F Docker FIT0H FIR s, &7 S A A2 — g, Ui F5 s
ATIXAN S 2AN I N PR BUIR &S 1B, Visual Studio 2 #4)#x Mg . 78 Visual Studio H, iX
NPBRAIN, BHAASEFERXANLE, B THREERETHARBEEL.
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4. (opt)

Define services

PRGGE IR 4, YHERLASE Docker N AREFAIRME, 7E docker-compose.yml

docker-compose.ym|

HE AR IR SS

docker-compose.yml SCAF AT AAEREAE 75 & — RV RHIIR S, & Ul — MG MR, REH
B L AT

LHFH docker-compose.yml SCfF, ST EEAE R R T7 AR B BN EX AN SCF, B A AR R X
AT HAL
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version: '2'
services:
webmvc:
image: eshop/web
environment:
- CatalogUrl=http://catalog.api
- OrderingUrl=http://ordering.api
ports:
- "80:80"
depends_on:
- catalog.api
- catalog.api

catalog.api:

image: eshop/catalog.api

environment:
ConnectionString=Server=catalogdata;Port=5432;Database=postgres;..

ports:
- "81:80"

depends_on:
- postgres.data

ordering.api:
image: eshop/ordering.api
environment:
- ConnectionString=Server=ordering.data;Database=0rderingDb;..
ports:
- "82:80"
extra_hosts:
- "CESARDLBOOKVHD:10.0.75.1"
depends_on:
- sql.data

sql.data:
image: mssql-server-linux:latest
environment:
- SA_PASSWORD=Pass@word
- ACCEPT_EULA=Y
ports:
- "5433:1433"
postgres.data:
image: postgres:latest
environment:
POSTGRES_PASSWORD: tempPwd

HE, X4 docker-compose.yml LA — ARG A HFRIMAS . E0F B — AN ESH E 2L
i Ctetn, HEXWHRINAT) , REHEE R EEA ST, W, EaE ST E M A
B, e, EEAFREE. AL, uz%jﬁ@Z%dmmﬁmmmwwm¢%ﬁEﬁﬁ
#|Z /> docker-compose I#FEP, I HE SR TR AUATERE (debug 5L release) [1—LEAf .

1/~ docker-compose.yml SCAEIE]FHE LT 5 MRS, 14 Web MVC k% (—A~ Web B FHI#E
), 2 Mg (ordering.api Al basket.api) , Al 2 MG 7#E: 3T SQL Server for Linux [
N—NEZRIZITI sql.data FIfE Redis 2247 /IR %5 1] postgres.data.

XA~ docker-compose.yml SCHAML S E T BRI 23S, 482 T e& B R E & EFER . B,
FEIXAS yml X, webmve 25880 SCH TR :
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o [EHTAI ] eshop/web:latest B G . {HZ, %t n] DARC B IX A 520 7E docker-compose AT
FIRHERE ) 2, X ] LT docker-compose SCA4H I build:" X /™ B I A Tic B 200K SR8 .

o WAL T 2 MAEEAE R (CatalogUrl Al OrderingUrD)

o MEXANEAE L, 480 i I REEL EHL SN 80 Ui .

e depends_on X EHIX A Web AR5 #EH 2 2R R 8RS b o XA BEE AT LAk AR
FAEFARSR T MRS 2 5 TR 3.

FEJG T — %, HIRAT IR e SEILUIR S5 A1 22 25 2% B F RS PP BRI, FRATTIE 2 BB I 181X A docker-
compose.yml SCPE .

1E Visual Studio 2017 F £ docker-compose.yml

14 Visual Studio fi#R 77 I — AR5 I H ¥ Docker SCREMIBH%E, Wil 5-7 fizs, Visual
Studio £ 7E& KT H HH i Ii—4 Dockerfile, [, ERSTEEKIRIR T RhRIN—ANHa 24

docker-compose.yml SCAFRIRRS T8 (THD o« X THEEM Z AR MIRT Zku, XE2— R
P PR A AT IFiX e docker-compose.yml SO, B HT— R E AT H Al R .

%1 New ltem.. Ctrl+Shift+A Add ’
0 Existing Item... Shift+Alt+A B Manage NuGet Packages...

New Scaffolded Item... Manage Bower Packages...
%5 New Folder Manage User Secrets
E& Docker Support £+ Set as StartUp Project

Reference... Debug »
& Connected Service... & cut Ctrl+X
2 Class.. shiftsalisc | XX Remove Del

[ Rename
A 5-7. 7 Visual Studio 2017 7, @il #;id7—1~ ASP.NET Core Zii H K5/l Docker 3% ##

£ Visual Studio H'i# N Docker SCRF, AMXSTER I H N Dockerfile, &2 1E LA R
docker-compose.yml ST HRIN— L RC B G, IX a2 —Lefif ik 7 BB I E .

MMEAE Visual Studio AR TT RN T Docker X HFLUG, S {EMR )T RGIRE I HE 3 —
AT A (£ docker-compose.dcproj B H 1) , B & —2% Visual Studio ¥ /11% docker-
compose.yml 3, 41Kl 5-8 iR,

4 %1 docker-compose

[0 docker-compose.ci.build.yml
4 [3 docker-composeymil
T docker-compose.overmde.yml
T docker-compose.vs.debug.yml

[ docker-compose.vs.release.yml

A& 5-8. Visual Studio 2017 fi# k77 5 5 i B # 7% 1 docker-compose #4177

i3t docker-compose up 4>, AT LA —/> docker-compose.yml SCE £ 25 8N AR 7. (Hi2
» Visual Studio 2 23R I—2H .yml SCAF, DUE T 807 DURSE BRI OF RSB =35 AT
KA (release B¢ debug) H'5—LL{f . XADJRELE)S [ — 2L FTIL VR AR .

70 Error! No text of specified style in document.



5

Run

Containers /

CULIERE IR 5. ARRFEIT/ER Docker N R

WA R R R AN, 0T DI 218 Docker ML GENLEEINLD KigfTE.
B, mAEMNHAEFAS 2RSS, BB EE R —AHE MR RS, H—17 CLl @

(docker-compose up) =i# H Visual Studio (7£)5 & 2 XA %) #RAT LLsE X Mk . 1k3k
& —F 2 DAFEIR Ak A

%48 A: F Docker CLI BT —/NAK RN HRERF

&0l LU docker run x4 iz 47— Docker 25 %%, P 5-9 fiw:

docker run -t -d -p 80:5000 cesardl/netcore-webapi-microservice-docker:first

PS C:\dev\netcore-webapi-microservice-docker> docker run 80:5000 cesardl/netcore-webapi-microservice-docker:first

d96975a683b0a9411595816f63be6c135801878b8a85181a4d86dc848eadcabf

A& 5-9. /i docker run w4577 —1> Docker Z#%

FERABI T, XA B A 2 AR 5000 i 1 465E 2 7 EALA 80 ¥ L. XEWE, THWUr
80 i I, ARJAHEIH B AOE BIX A A% 9 5000 i 1 .

WiESE B: BT N ERBNAERF

FERZ B 5t —A Docker NAFEFIE /& 2 MRSFAMN], XEWE, BREETZRE
IR, il 5-10 fros:

VM

-
N

= =
]
L

B 5-10. /EHHIAIEEZ A IE B 1) Z 175 78
F Docker CLI BT —NEABNHERF

M Docker CLI ig47— 224 M HFRET, &0 LE A docker-compose up iz 4. XA~ 4 ff H
docker-compose.yml U, XA SO T 1B 2 1) 2 25 28 N R 7 B e 7 B — 2. B’ 5-11 @
AT MR ETH HS CEfE docker-compose.yml SCH) IB1TIXAN 4 )45
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PS C:\Dev\WebApplication> docker-compose up

Recreating webagp'l icati on_webagp'l ication_1

Attaching to webapplication_webapplication_1 )
Hosting environment: Production

Content root path: /app
Now_Tlistening on: http://*:80
Application started. Press Ctrl+C to shut down.

A/ 5-11. iz77 docker-compose up w1745

1217 5¢ docker-compose up @& LLfE, NIRRT A A O 25 48 2 45 & 21 Docker ML, W&l 5-
10 fi7s .

H Visual Studio 2T AR — N BBNHERF

M Visual Studio 2017 247 — M2 A4 MR QAR R AB RS 1o AT LLsT X2 A 4
RLFREFY, 08T DA B — 28 ML 8 il B4 AE Visual Studio e ST A S .

IEAnAT T AR B MACRE, B IRIEAE— MR T R 45— AT H ¥l Docker fERTT R CFEIINRE, #i2
TEAJRN (ERRTTEYD docker-compose.yml SCAFHELEIXANTE , X A] PLLE G PUE Hbiz 17 A8
AR 7 . Visual Studio 2 NEEANISIN T Docker iR ¥ 75 & L FFRO T H S 28— DA, RIEH
EHATHTA )G G 155 (dotnet publish, docker build %£45)

BN — M2, 1F Visual Studio 2017 #1, 1 F5 # N1, B — NN Docker 4, 41l 5-12 fr
TR IXANEIRSEBATRRR T R docker-compose.yml SCi i CHIFTE 25 8%, DL RIS AT AR —
NIRRT . TR 2 BRI REWREETT LR E LW A, B S EARFRIE (%
#%) H, 7E Visual Studio HRRIIEE, BATTEA RS IS0 H Sl S # 2 e .

ﬁ eShopOnContainers-ServicesAndWebApps - Microsoft Visual Studio

File Edit View Project Build Debug Team Tools Architecture Test Analyze Window Help

Q- B2 W Debug ~ AnyCPU ~ | docker-compose - P Docker ~ |C ~

=
8_ [eleTo CTRRT )[R MBS docker-compose.override.yml docker-compose.prod.yml

& 5-12. 77 Visual Studio 2017 His 172 58807 1 F2/7
FHoAth BE IR

e Deploy an ASP.NET container to a remote Docker host
https://azure.microsoft.com/en-us/documentation/articles/vs-azure-tools-docker-hosting-web-apps-in-

docker/
FA e 25 0 AN 2 R R R I

docker-compose up Al docker run fi74 (5F7E Visual Studio HISfTAARESR) , X TEFRIFE
HR A 2R UG, RhamaE A T . (A2, WK A2 Docker SEHEANE Docker Swarm. Mesosphere
DC/OS 8¢ Kubernetes X ZmEss, A BZAE XA 7R T o iS4 H 1 & 1% Docker Swarm 5
RUXFERIEERE (£E Docker CE for Windows Fil Mac ) 1.12 BSR4 %75 % docker service
create IXFEH i & KB E AR EA RS « WEREIETETE — M HE AN B RN AT, &ALl
Fi docker compose bundle #1 docker deploy myBundleFile 4>, 4 &M R 32— AN H". ¥
s E, TWLLZ%—F Docker ¥k &5 _F{)iX k3182 “Introducing Experimental Distributed Application
Bundles in the Docker documentation”s

Xt DC/OS Al Kubernetes S5, 18 75 ZAH F A [E] 1) 30 5 iy & AN LA

72 Error! No text of specified style in document.


https://azure.microsoft.com/en-us/documentation/articles/vs-azure-tools-docker-hosting-web-apps-in-docker/
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https://docs.docker.com/engine/swarm/
https://docs.docker.com/engine/swarm/
https://docs.docker.com/engine/reference/commandline/service_create/
https://docs.docker.com/engine/reference/commandline/service_create/
https://docs.docker.com/compose/reference/bundle/
https://docs.docker.com/engine/reference/commandline/deploy/
https://blog.docker.com/2016/06/docker-app-bundle/
https://blog.docker.com/2016/06/docker-app-bundle/
https://mesosphere.com/blog/2015/09/02/dcos-cli-command-line-tool-datacenter/
http://kubernetes.io/docs/user-guide/deployments/

6.
Test

your app or FIR 6, AIEAHA Docker ENLIMIKEEY Docker N AHEF

microservices

RIS IR AR P IR AN, X — PG AR fE—/MAE 1) .NET Core Web MHFEFH, &

Af’rjj MR GBS KA #E . /£ Docker EML_EATIHF— e, AR5 SHLRIE 5-13 Frox il
= E-JﬂuwﬁltﬂL’I\E&RT (f 2R Dockerfile H1ffHC B HLIX AN 2525 WL 2 T FHLAAE 80 ¥ 1 I,
r“mzf. URL a8 InAH R FE ML H 5o )

& C | localhost/APl/values

["Howdy!","Cheers mate!"]

A& 5-13. /H localhost 7K1 7 17 Docker v /1 F2/F

R localhost 7% 817 Docker LAY IP (BRINIFIL T, W {EH Docker CE, MiZ&igIAR) , 2
SHBEARS, B SRS IR0 1P bk .

IR, XT?L MEFES T R KR 2 R SR BIR UG, 3 &% P 34> URL A T2 80 1. {HZ, 1
PR, XGRS E E [ ) 5000 i L, BOYER A E— AR iRt i) docker run i &2
i o

B A DIAE &, JEIT curl RIMERX AN AR, WK 5-14 Fion. WHRYE Windows %% Docker
, AT IBHLERSLBR IP Mk, B ERIAA) Docker £HL IP, /& 10.0.75.1.

PS C:\dev\netcore-webapi-microservice-docker> curl http://10.0.75.1/API/values

StatusCode : 200
StatusDescription : OK
: ["Howdy!","Cheers mate!"]
: HTTP/1.1 200 OK
Transfer-encoding: chunked
Content-Type: application/json; charset=utf-8
Date: Thu, 14 Jul 2016 19:48:18 GMT
Server: Kestrel

["Howdy!","Cheers mate!"]

: {[Transfer-Encoding, chunked], [Content-Type, application/json;
charset=utf-8], [Date, Thu, 14 Jul 2016 19:48:18 GMT], [Server, Kestrel]}

: mshtml].HTMLDocumentcClass
RawContentLength : 25

B 5-14. J# curl 7 K#0504 17 Docker v /25
FH Visual Studio 2017 JUX A1 RA 2

#{i ] Visual Studio 2017 11T R 7 MRk, ST U I 5 A 7 2ok INET BCAHER T
AR BCR A A —

AH Visual Studio 2017 MR F1E IR
IR IS IEEE F dmia 23 /CLI SR R, AR E 2SS BN ME—LL, & HGeisE AR R B 7 2RI
HoAth B 5
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74

Debugging apps in a local Docker container
https://azure.microsoft.com/en-us/documentation/articles/vs-azure-tools-docker-edit-and-refresh/

Steve Lasker. Build, Debug, Deploy ASP.NET Core Apps with Docker. Video.
https://channel9.msdn.com/Events/Visual-Studio/Visual-Studio-2017-Launch/T115
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f# i Visual Studio JT & & gt @ Lt i

S2br b, A Visual Studio fTAEREE, HEHIgERES/CLI B2 . Al Dockerfile #1 docker-
compose.yml SCAFAH IS HI K Z 50 Docker it 75 K25 AR #Y Visual Studio Bekek itk 7, Wik 5-15 Fiow

VS development workflow for Docker apps

4.

2. (Once)
Add Docker

1.
Code

3.
Run/Debug

Containers / Test

support to

projects E
Containers

[ |
Images docker run /
Docker-compose up
[ S My

Base T T 1 My Containar 2]

Images Images ”

Remote - Local -
Docker Registry Docker AN

5. (i.e. Docker Hub) Repos

Compose app your app or
microservices

your app

My

git push Push or

Continue
developing

A& 5-15. 1#/H Visual Studio 7R HIFT1E T 1R

B FEHIMAT VOB TE 2 (BT A N Docker S35 BIAT . FTbA, XA TAEFARAN G V-1 i T
FAES H NET AR BT R I ) FEARRAL. 2 TR ZERAE THA (g
T, SSIELEAE RIS RIILG, A mE 5%, O WAFERE, BHFHES Dockerfile 5% docker-
compose.yml SR H E L —47 Ry (HE K2 TAIE &4 Visual Studio HoRHbfE{L T, X AT LLE
B I AR AR

HoA B

e Steve Lasker. .NET Docker Development with Visual Studio 2017
https://channel9.msdn.com/Events/Visual-Studio/Visual-Studio-2017-Launch/T111

o Jeffrey T. Fritz. Put a .NET Core App in a Container with the new Docker Tools for Visual Studio
https://blogs.msdn.microsoft.com/webdev/2016/11/16/new-docker-tools-for-visual-studio/
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{f Dockerfile # /H PowerShell /45 6% Windows & &4

Windows 7528 7] PLLE ISR LA 1 Windows N FH 2 7 464 21 Docker Mg, 48 J5H Docker A7 R4t
ob i oAt T Bk EBEEA . B Windows 2548, 8 75%4E Dockerfile H13iZ 4T PowerShell 74, W1~
XA F s :

FROM microsoft/windowsservercore

LABEL Description="IIS" Vendor="Microsoft" Version="10"
RUN powershell -Command Add-WindowsFeature Web-Server
CMD [ "ping", "localhost", "-t" ]

LEXAME T, IRAMEH T Windows Server Core ix /M EAi{% (FROM &) , R H—1
PowerShell #i74 (RUN % &) %37 IS, FHH, &4nT LA PowerShell iy s At 2044 (Bl fn:
ASP.NET 4.x, .NET 4.6 5 At Windows ¥ ) o %4+, 7 Dockerfile 1, NHIXIT A 2214
ASP.NET 4.5:

RUN powershell add-windowsfeature web-asp-net45

FoAth BHI5
e aspnet-docker/Dockerfile. Example Powershell commands to run from dockerfiles to include Windows
features.

https://github.com/Microsoft/aspnet-docker/blob/master/4.6.2/Dockerfile
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1F Linux 8¢ Windows Nano
Server & B Rz NET
Core Web N FHEF

B
B

D

LT LU Docker 78S 4K Web S/TFE/F U # Ak (monolithic ) i 18 DI EGUAF LA A
LAERIE, RETIIERI N FIVE T SRR —E TR T "ERIIE 552
o BT T LT TIE? .

BT S SRR AR 2 U AL, (XL AR RIS BN 7 =2 VD5 T B A . AEZELERE LT, A Ll
i S EEL, BT EA R IR LA ARSI N R, AR KRR &
A

AP O N R T REAR MBS 70 B 58 A ST MU 55 b o LR EAE T 22 ) B0, N iZisid DhRg
K& Tr e AR S5 BOZ A AT (1, DASEORSR B ST A s i B P RE Y o A R AN BE A A A S 1y 2 P A
Dhaedk, Matnre Rat s dt.

— N R WA TG B R . AR ®, ERNZSE ST eShopOnContainers
A R RSN, mE AR SR & M IR o BIA R R HOR S . mEMRD, GRS N
VI MWE G T A RS I TR . fEXAN R AR PRI BB B RS, AT ERIRAR.

M H, fE—NN AR R, 0T AR Red A 2R, WYFEIRRa —NEm L. 2
TETF R — N/ MEFT 4777 (minimum viable product) ({IH,  JEA (%12 B V8 5 T 1k

FEIX L OUH, A LRI PR . EnT BLoe i — N AR AR R, BLJE PR B T e, JF R AR
BRSSO HAME DL, X T AR Y Y RS TRDOR U, WTREAE AN T lr), X R KRR I B A R
FP AT BETKIZ AN 2 B 73 B MR 55

AR )20 1 22 T B R BE RS 2 7 SR T4 77 T 1 T o T Tl RE ) 70 1 22 S AN [F] R kA 2 ik
—PIEINE . EE L SRR E IR S T REEEEAT IR, IR IR 55 2 TR A S
DI BT RIS S B, 5 ZAINYF 2 /£ eShopOnContainers B2 FH 2 (1§l 55 il
ZNERE SN ) e I LSS i N R ST ST ER7 W 2 S G R N

eShopOnContainers [/ itk A (N eShopWeb, H7E[F—4 GitHub G FEH) 21 A—4 MVC
PR R R T ORIEAT I IR BTSRRI, A LR R R RS R AR . ERTLU GitHub |
T EXAN SRR RS, SRS AEARHIEAT o XA AR R P IR Aok B T T DA LR TE A AR A B
RIEN

B, WAL S R XA MR I A e AT A R A BT . XA 1 I
ANTE BT T B3R . TR BART LAAE 5 427 90 852 58 4 DL I Y AR s AL A S s AT I A R T
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HR, RENHIFE R (3 A B ARG . IR0 AT i BT 20 AACRE, ARG B LA B LR, &
WIABEAT I I B

i, AN R 7 T AR bl 55 22 B8 Al 55 s AN AF Al AR 55 4% AT I 0 88 o S AR PP JE e, %2
A HUI T [F) — DB A . I8 H & —MEAT SQL Server Kb A 1 i T R R 55 4% o

N FHFRFFAER

eShopWeb I FHFEfFH2Hl I eShopOnContainers N FEF 1UER 7> hg, AT A HARR A P KAz AT
———/M&{T/E .NET Core Z |, 5T ASP.NETCore MVC IR HFEF . & EZ4RAL T IRAVERT LA 5
TR A H S WA T A -

AN FERF A SQL Server Bl [ RARAF H 3t {EFR T RIRAERE b, IX A BN I FE R AT UG 5
TR S R FH R — R 19 i 2[RI BE Y DataStore. 3XANN FHFE A G B B SQL Server iZ AT £ XA
PN HFET 2 AN R A — A28 . TEEFAIREE Y, SQLServer £ig/77E— & B ml FHEMINLEE I,
Wt 2L, 1Z1T7E Docker EHLIIANET . FEF RAMAIAEEH, N7 7R, FRAHER(E Bk p) A4
rhiz4T SQL Server.

IR IRe RA W H R, JFEMRA S & AN T A DGk, BAR Web B FHRE 74444
B R T LS X AT 45: (ASP.NET Web Application architecture practices) (]
eShopOnWeb 2% N HFET . EIXANMEITH, N HFEF A ZIZITTE Docker L1, BB RS RE
ELEF ASP.NET Core #E4T# LI Web FF &

1M eShopOnContainers [ LA (eShopWeb) ZIZ1T7E Docker 245111,

Docker = £

eShopWeb Il Hiz47 7% .NET Core 2 b. [k, BREATPAERET Linux 174217, WAl IfERT
Windows f) 7588 HFi81T. Docker #2 FIRE s By = —F, RN AR ZA SQL Server 15 i R —
G EN. HEEMRHIET Linux AR, EHEINEEYS.

Visual Studio #&4t 7 —NIUEH AR, FIRE 7 UM Docker SCiF. A EH—ANTH, sidi "Add”
, SRJE1%EHF "Docker Support” BIA] o iXAMEMR 225 1 150 H i In—A> Dockerfile, [FR, E2xdmn—A4
1Y docker-compose T H , B4t T — M I4EF docker-compose.yml SCf:. 7EM GitHub %[5k
(1) eShopWeb i H 1, iX— &AM | WREINXANMERTTE LA eShopOnWeb Tii H Al
docker-compose Wi H 1, 41& 6-1 ffrs:

ua'-.‘ Solution ‘eShopWeb' (2 projects)
4 525 docker-compose
a3 docker-compose.ci.build.yml
4 5[} docker-compose.yml
&) docker-compose.override.yml
Clé] docker-compose.vs.debug.yml

&) docker-compose.vs.release yml

b 5] eShopWeb

B 6-1. 757545 Web W F2/5 717 docker-compose i H

XA 2 bR #E ) docker-compose.yml SCA, HIH Al Docker 1 H # /& —FE¥ . AT L Visual
Studio M 24T KA EAT. XA HFEFIE4TE NET Core b, f#] Linux 754%, HTLAE AT AFE Mac
5 Linux A3 bgfid. AE iz .
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docker-compose.yml SCHFELE [IXFE— LG B ZEA @I IE, ER SR g . IXAMEREEE T
BRI eshopweb BMEHIERE S SR HRE P IR 4% . BRILZ AN, REIEFHEAIN SQL Server AHK K
i, A PUER S —ANE (i mssql-server-linux) 5 SORIEEIXASHE, [FR, EFEN
sql.data WUEARIN— MRS, ik Docker SKAEEAE SIIXAN2EAR . FIHIX A FJER TIX L% E

version: '2'

services:
eshopweb:
image: eshop/web
build:
context: ./eShopWeb
dockerfile: Dockerfile
depends_on:
- sql.data
sql.data:
image: microsoft/mssql-server-linux

depends_on iX M54 245 1f Docker, eShopWeb W {K#i T sql.data Wi, i JLAT 45 & H
microsoft/mssql-server-linux B KA & — 524 sql.data BIBLE .

7t docker-compose.yml iX A~ S N1, docker-compose i H it 5 T JL4FHAh ) docker-
compose X/, AR B X B SO pE R A SEH . docker-compose-override.yml SCHELE BT IR 55 1
BB, BN, TR A AR AR IR E

XA TR T docker-compose.vs.debug.yml SCHEIN %S, B & 1E Visual Studio ik 4 2
P—Ee B . XA, eshopweb BUEEA — NN dev br%s. X ] DAFE X BAGRD A AT B
X Tk, By b EASN IR S B B A P A g

version: '2'

services:
eshopweb:
image: eshop/web:dev
build:
args:
source: ${DOCKER_BUILD_SOURCE}
environment:
- DOTNET_USE_POLLING_FILE_WATCHER=1
volumes:
- ./eShopWeb:/app
- ~/.nuget/packages:/root/.nuget/packages:ro
- ~/clrdbg:/clrdbg:ro
entrypoint: tail -f /dev/null
labels:
- "com.microsoft.visualstudio.targetoperatingsystem=1inux"

IR E — A S0 docker-compose.cibuild.yml, 7 Cl iRSS 2%, @i v 44742 BUX AN 10 H it
5, =HEE. XA compose XL EaI—ANE, NI N AP EL FHIPUR . T AT
JE&7~ T docker-compose.ci.build.yml SCLEf A 75

version: '2'
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services:

ci-build:
image: microsoft/aspnetcore-build:1.0-1.1
volumes:

- .:/src
working_dir: /src
# The following two lines in the document are one line in the YML file.
command: /bin/bash -c "dotnet restore ./eShopWeb.sln && dotnet publish
./eShopWeb.sln -c Release -o ./obj/Docker/publish”

HE, XABIGZE A ASP.INET Core £ . AWK ELE 7 SDK AIAERMCT R, AR AR A& #Y R
AT R BRIR . 1217 docker-compose Tl H , XA ARG 8 — AN ERA S, REAERX
AR RIS N AR P S . {E Docker s, 8T EAIX A docker-compose ST N2 A Bl
i, ANEPITE.

1t Visual Studio H1, f&1] LA docker-compose Ti H & & N T H, RJE4#"Ctrl+F5" (F5 ARt
), HIETE—A Docker A HISAT I AR, XAHABR AR FEA T AR “EE3)
docker-compose T H [Jif {5, Visual Studio 2> docker-compose.yml 3 ff, docker-
compose.override.yml SCfFf1IHF1—4 docker-compose.vs.* X ¥iz1T docker-compose 74 . H1H
MR Q& JA5h T, Visual Studio 45 BLE NG E Bhit] SR

T RARLE R 2R BB AN N R, Visual Studio <[ n#4E Docker HiEiT N HIRT .

b 77 i

558 MR

ANTFIH T LA LR, DL Gies B IX S ) i,  IRIE AR HIZ AT B a8 i, T RE 2@ 3 J LA
7] &

£ I Docker & &%

MIEEE) T RSB AR LS, REae—HIET, WMERCaE BT, stisgat TiEimk
Ao B UAEA 2471847 docker ps v % R A F IEEIBITHI A ¥ . docker stop 4] LU Ik —ANIE
TEIZ1TIZE 4%, W 6-2 FToR:

COMMAND CREATED PORTS

80/tcp, O

0.0.0.0:5

COMMAND CREATED

& 6-2. /#] docker ps Fl docker stop 425 & FIf 11 757

MIBTEAS R T & 2 Ak B D) S i, & nl RE TR B L IEfE B T I dERE . B0, IEFEIZAT— Web
BRSPS, b SN AR WO (EXAME 7, /& 5106 5 1)

819N H WS Docker S £F

#NIn Docker SCHFHIIA G AMIEAEIZAT ) Docker HEFRIE(E . %8 JH ZhIX AN R, 1R Docker it
BAEEN, WARAFFRIIEEFIBITH . A, AN EFELREELEENES, MET AL
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WINIERR Docker SZHF. AR AN Windows 28 88 08, JRahiX N SR, &4k Docker
IGATE Windows ZA2e i N, WG Linux &880, BahixAm S s, szt
Docker iIZ4T1E Linux & 28T .
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FHE TR SR NET

/4
|\

Framework N 3T/ %
Windows 2525 H

=
B

g

Windows ##% (Containers) ] LI T 20 TF LRI 1%, i i] LU R 25 T 144519 .NET
Framework #EK 0% Web Forms I TFE/F . 1HEZ I T FE/F ET 2545, XTI 2 955 " B AT
#" (lift and shift) .

ASAS T LA T RO 55 SR HE SR A A, RIS R TR, LS5 N IR 2 k) 20 BUAS R B A
RARRISIT AP IIRSS . X RRE A EEBNITAT, sBAHERERX A%, X T4
MpAZ Al 55 B FHRE 7R, T SR AR R FE R S AR 15 5 R R A AR

HA2, JARE AR RS MRR AR . 28R, XIF AR X 2 B R 7 A BEAE
wa s

EARFH, FATESIRAWIT eShopOnContainers XM HFEF, WK 7-1 sk, eShopOnContainers
Al AT A 9 N 53 2 A8 F XA 82 R 7 SR 2 A i 15 R

A 7-1. Windows 7542 |- 1/ ASP.NET Web Forms [ /HF2/F (fE45 174 A

X AE—> Web Forms N R, A RN SEFAME S s B . KHT Web Forms &Ik XA 27
WA ASP.NET Core MVC 1% Web Forms KE 5, &AL NET Core Ligfri. #Fk, &4
T B AE N 2 A2 A0l AE AT S SO DL BLERE R S ST I . IBE & Bl R /M iz
Ut R Zh XSS N AR P BINTR A, fEIR SRR, B IhRE ST R BT ROk S, TR Z 5
IhREATI SR OR B TE SR L FH AL 7 b
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Barb— BRI R R4 2

7t eShopOnContainers [fJ GitHub /% C(https://github.com/dotnet/eShopOnContainers) 1,
Catalog.WebForms N F2F & nT LSREL T o X AN AR T & — ML R, B iy n —
A RO B A . RSNt ER SIS TN HEFIERIRA SR . EE NN HEF LY
EAWUR, DR MBS AT ERERIA T ARSI FERER OS FAS, 2% kst
FIR A e 42—, EAHEF FRERAEZE, T H e A #0218 F IR AR A ) . AEIR] 7-2 o, 5]
LA FI{E Visual Studio 2017 HHT FF X AR HFET o

®) Catalog.WebForms - Microsoft Visual Studi ¥ & | Quick Launch (Ctr+Q) P - O x
Fle Edit View Project Buld Debug Team Tools Awchitecture Test Analze Window  Help

F Al - O - |Debug ~-| AnyCPU - P Google Chrome = ¢ = &% _ L}
g |Defaultaspxcs # X | EditCatalogitern.aspx - g
-3 ES
S ) cCatalog.WebForms ~ | 3 eShopOnContainers.Catalog WebForms. Default ~ | @, catalog - | T . g
o POt e TR UTT T [AN=" -5 & F Z
18 o | | Search Solution Explorer (Ctrl+- p- @
18 & public _Default(ICatalogService catalog) => T & solution ‘Catalog WebForms' (1 project)
2 | this.catalog = catalog; 4 5] Catalog.WebForms
21 & Connected Services
f ays ago| 1 aut x P &8 Properties
22 - protected void Page_Load(object sender, EventArgs e)
. b *B References
0 > Account
25 ¥ App_Data
26 4 App_Start
27 E // The return type can be changed to IEnumerable, however to support bW Content
28 // paging and sorting, the following parameters must be added: 14 Extensions
29 1/ int maximumRows > fonts
38 Wi int startRowIndex » Madels
31 I out int totalRowCount b Modules
32 W string sortByExpression > Saipts
33 = publx: async Task<IEnumerable<Catalogltem>> GetCatalogDataAsync() => b Services
4| (await catalog?.GetCatalogAsync()).AsEnumerable(); P 5&) Aboutaspx
35 b s Applicationinsights.config
. e e e LT - ¢ Bundle.config
100% - b 58] Contact.aspx
4 56) Default.aspx
Error List - B Xx
o u b &1 Defaultaspics
Entire Solution - [@ oErors | [4 0 Wamings || [@ 0 Messages Build + Intell - Search Error List p- b a1 Defaultaspxdesignencs
Code | Description Project File line | Suppressions.. Y » 56) EditCataloghtem.aspx
&[ favicon.ico
b &
b &l
b &l
ba
b agh Vewanche r.ascX
b &) Web.config
Data Tools Operations Web Publish Activity | Error List | Output Solution Explorer | Class View Properties

& 7-2. Visual Studio 2017 #1975 41 & #E Web Forms JHFE/F

FEN, AT R E AT LAE e & — BUR B hig T IR N R . RAEREA A LA LR, e
TFREBEW S LRI, MARERN A AT A R RN R F ISR, A
TFR BB Z BT AN E R O AT REE T

5, ﬁ%%%f‘ﬁﬁ%‘i‘zf?ﬁ’ﬁf%ﬁﬂ%%@??ﬁ% FERTI LR, SOz il — & B s E LB S
P2 A 1 o SRR B e 103 AT S8 A (K B o5

BT PR d, G0 DR A EEER R, ARG AR N R P B R A ST
"HARER RAEIE R TXMES M E . SN WL - SRR BN R, R

TE%”?Z:JJ"@J M. EHARKR T, BLFESULFN AT, H] ke B RES his
77

S hes 4
EHYIT RS B
YEN—A Bk N 2R, Catalog.Webforms 52— M & 1 BT AUIS K Web NFHREF?, Hrpfuds 7 —uk
BV Pe o B IS ATAE — BN A A T IR ROBLES . ZEREGIARRS b, SR M7 F P R
FARBHIXA AL AT LU SRR IS AT Catalog. WebForms B RERY, KAL) HEIER"
Yygt. XA T — MRS, XA, SR GIEIA KRB A B T
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al, EFEBEAEMCY, g AER T O 5 8 E 53] microservices [ EEAN A /NS H[K M.
FHREF .

X1, eShopOnContainers W3 L2 YA A3 S5 BL 1 I ol 55 V5 ) Budie 774 (177 K. o BAE T LA
Xt H SR 4 e i LB MBS E R H SRR ST, 1A A& BT 177 i (4 B A7

XS TS R B IR RS . A IR M R Bs A v DLk $E: AEAEUEMTIE 1S
DU EHUA N R P IE B AR s HUR/NRE SOE B IS R e AT LY ) — S8 i e 55 T4
BT ROR S 2 e e EE RN FE R AR AR G A, B TIER IR R

N R AR

&7 ALE Visual Studio H4TJF Catalog.WebForms fi# ik 75 58, HEIX AN R AR T AE N — A7 1) B 2
JPRIZAT . TE4ATECE A, XA R — M RS KR R, A2 — DR A L
. XN HFER FH Autofac (https://autofac.org/) KU E#EH] (1oC) , BidKIIEN (D), 4
A DA B 3 A I FH AR 3 2 A P 7 B B 0 A 45 P S S = S B B % . (6T DI, ATy il —
AU . ) sS4 M web.config SO EEER useFake B M, SR G AR I IX AN B IO R iC B
Autofac 7348 21 AN B BRIk 558 /2 B i dhi gy . SR s A7 XA N HFEFT,  7E web.config
A useFake WE N false, A E FIXA Web Forms N HFE 77 S 7R (22 77 in 2045

FEIX AN R R TR S 4 K 2 800K, 6T8F Web Forms B AR iZER LR EGR . (B, X7
SRS BN AN AR, RFEATRE A KR 7 i N (D), RIRIBHES] 7TiX [T A, 4 Web
Forms H e FlL 5720 1 5 47—t b [R) A o

DI 078 1 AL SEIITH [ X G SN fE9 BRI, D BCHTT 2 7 BB BOmARZ 107, SRM—A>
R 55 AR R EATRIHCA . DI IIPLE AL, fEmT AR B Coliatl ) A9 A 55 A3 Ah 0 R 55 R SRR
B IR .

DI %48 FH web.config H1 [ appSettings Fi B k4% il /& {5 FH 477 B 10 7= b B ik 2 48 FH ok B3 T2 AT 1k
S EEBIG . XA HFEFEEM T — HttpModule % %k AE B 28, RINEVEM T — ATl R ab s
FERFRIENMKH . 7E Modules/AutoFacHttpModule.cs SCEHr, 0] DLE B Le4CRY, R i i -5 Fe
TN

private static IContainer CreateContainer()
{
// Configure AutoFac:
// Register Containers:
var settings = WebConfigurationManager.AppSettings;
var useFake = settings["usefake"];

bool fake = useFake == "true";

var builder = new ContainerBuilder();
if (fake)

{

builder.RegisterType<CatalogMockService>()
.As<ICatalogService>();
}
else
{
builder.RegisterType<CatalogService>()
.As<ICatalogService>();

builder.RegisterType<RequestProvider>()
.As<IRequestProvider>();
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}
var container = builder.Build();
return container;

}

private void InjectDependencies()
{
if (HttpContext.Current.CurrentHandler is Page page)
{
// Get the code-behind class that we may have written
var pageType = page.GetType().BaseType;

// Determine if there is a constructor to inject, and grab it
var ctor = (from c in pageType.GetConstructors()

where c.GetParameters().Length > ©

select c).FirstOrDefault();

if (ctor != null)
{
// Resolve the parameters for the constructor
var args = (from parm in ctor.GetParameters()
select Container.Resolve(parm.ParameterType))
.ToArray();

// Execute the constructor method with the arguments resolved
ctor.Invoke(page, args);

}

// Use the Autofac method to inject any
// properties that can be filled by Autofac
Container.InjectProperties(page);

XANN R T TH (Default.aspx.cs fll EditPage.aspx.cs) & X 1 — bt 28 R SR UX L4k fi .
B, BOAMMIERS — BT XA R IE B AR R

protected _Default() { }

public _Default(ICatalogService catalog) =>
this.catalog = catalog;

;e AP RS2 R [ T77: . Web Forms BILEE BT A (1) E a4 1 77 1 B8 S Fe 2P . Catalog.WebForms 3% H
T B A0 2 DR i 28 A PRS0 5, DT B4 E L T SelectMethod. UpdateMethod.
InsertMethod Fl DeleteMethod J&t:, 55E 155 BN (1) 57 2 #4F . Web Forms 21 51iE 46 & 1|45
LRI R T RSP H . A 20 BB 7 VB B — PR R A SR T 2 T bRiE R B —
A out Z4, MRPTTEKA out 8. 75 ™ il IR 55 R B (10 JHAth D T 72 {5 FH R AE A AR

H 5% Web Form J2HI#25 (ERIARC B 5 H catalog.api Ik 55 (1) — MBS 3X ML S I ) 25048 £
—ME AL BRI R BRAETT K IR catalog.api HRSSAH R KL, BRI T 2eAE 5.
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[ERESIRE 7

Visual Studio N2 a4 — AN R FHRAL TR GFIISCRE . IR T AT E A A, SRJEIESE m” i
"Docker SCHF" HinT LA T o Docker Tl H AR 2= 45 1 g w7 8 In— 1Y "docker-compose” fJ5i H .
XA H L F 2% Docker %, HTFHE (BWE) BIIHERME, RETFHETLERZES, WE
7-3 Fios.

EIX N R L BT B b, X TIXA Web Forms B FE 7 R Uil — AN B AR 55« IXAMBEAR
WA G 200 H % BN "docker-compose” Tl H . BUTEFZ “Ctrl+F5" 8% “F5" 26—/~ Docker Bt
B, REREF—NER.

Solution Explorer
Y
m -Da * (O 1 s d r@

Search Solution Explorer (Ctrl+;) p -

%] Solution ‘Catalog.WebForms' (3 projects)

b v&] Catalog.API

b +E] Catalog.WebForms

4 - docker-compose

8[) docker-compose.ci.build.yml
4 5[ docker-compose.ym

&) docker-compose.overrideyml
a1 docker-compose.vs.debug.yml
a7 docker-compose.vs.release.yml

A& 7-3. Web Forms fi# %7y 51" "docker-compose” 7

TEIBATIXAMBITT 22 0, 1O R O 24 Docker Bt B 8 ] Windows 2588 7. BLSZHLIX MR
, 1&ATATE Windows HA5d: Docker R 45 A2 B bR, SRJFIERE “VI#: 3] Windows Z8%", WK 7-4 fiR:

About Docker

Discover Docker Enterprise Edition

Settings...
Check for Updates...
Diagnose and Feedback...

Switch to Windows containers... |

Docker Store I'}

B 7-4. 7 Windows /1, Docker {£#F*EkrHT " L]# £ Windows 72545 5101
WS IXAN S BRI R )2 "D R) Linux &488", HS1UHH Docker CL4 1247 1E Windows A # T T,

BATIXAME R TT R4 5 )5 Docker L. A BERAE IR, 482 NIX A~ Web Forms T H 4= i)
*Afhﬁﬁﬁﬁﬂl#/\ Docker Bt . 1855 — RO N EAE IR, S8R LRSI ). 3% 2 RN AR Y
R FES R EUERE ) Windows Server WU A4 B ASP.NET W% . LG HIAE Az 1T B S his £ .

IEBATRIRA ST e — T Docker TUH BRAINKI SCAF . e H &R 7 LA, Visual Studio fiX L8
AR B Docker WHR AR A & . /£ CLI h F81i8171817 Docker fir & A&, ity ARG AT
SETCAF

N Dockerfile 5T, JER T #8E— Docker MUE FIFERELE , IXAWUE 23T Windows
ASP.NET FJ&E ), EIA&E T —A ASP.NET [k
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FROM microsoft/aspnet

ARG source

WORKDIR /inetpub/wwwroot

COPY ${source:-obj/Docker/publish} .

XA~ Dockerfile SCHFHIE R FAIBLESE Linux 2548 HHi21T ASP.NET Core 3 2 MG IE AR AL, {H
B, ERAJUAEERXO . A B IR X RIS Z microsoft/aspnet, X2 & #T1 Windows
Server Mg, BEEE T NET Framework. 534 —ANX 572 W IE H & #1210 B bx B FAE .

7t docker-compose Tt H H1 ) HiAth SO & — L8 F SR A g ANC B 5 45 04 75 1 Docker il Visual
Studio =1 £ 4~ docker-compose.yml SCAAE—AN 1 s R SRR B AT T/E A . 256l E docker-
compose A EE XA ELE FIEH 14 . docker-compose.override. ymI AL PR S AR B AT LA
EERIFRKERE. vs.debug Al vs.release Wi/\ﬂzﬁi’fjl/\*‘mﬂfmuﬁ X 2615 B0l LLik Visual
Studio MiINBIEAEBAT A A b, JF HAE B A IEAEIZ AT AR .

Visual Studio integration tH /245 & 1 fF U 7 ZE N docker ST —B4r, 5 IR HEIE v] DAAE A
H1fl docker-compose up 4 iﬁk*ﬂiﬁﬁ/\fﬂﬁifh TE WAL LA N 7 BIARE .

MINAH) .NET Core H Rk SZIKEISHE

fas 7] LB IX > Web Forms 2Pt & i f# Fi] eShopOnContainers 7= il 55 K SR EUE U, RACE 1
PG BB . e N, 0T LLgi4E web.config S0, 4T useFake IME ¥ BN “false”. #EiX i
TEOLT, DI 5428 U7 Il B S RS 195, RAR T IR (MR Jm A A4 1125 o LA ARAD G 75 f AT fe
B

7 ) BSZFR 7 IR 55 R 14 7 B T 8 docker-compose T, DASEAE 27 il IR 5% AR S 507 i IR 55
2% . Windows H[f) Docker X it % #F Linux 28281 Windows 7% 8%, {H2 LRI IE4T Linux 75 %%
1 Windows 48 . ZIETiX MRS, BFHEEME—DEUE, EHET Windows A LIZ 17X AN
iR %S . LEERIETERTTH LS/ A B, X ANRUIRSS T H 75 ZE— AR Dockerfile,
Dockerfile.windows SCEG S SR & 7= 5 APl 83 UG T s BB W E, 1L'E 1 BLTE Windows 7 2%
Figfr—Wiltn: f#FH— Windows Nano Docker Mit{% .

XA AR SR SQL Server #diE & . FirbA, FAGFH— /N5 T Windows 1) SQL Server
Docker W% ,

i 71X DL f5, docker-compose it H 8 7 Z A — Le BN TAE A A shiX AN N . XTI H
FLAE 7 H T Windows [F) SQL Server %3k )2 5 SQL Server. ‘B4 7E—> Windows &8s, 83
AP RORS . FFH, BIEFEESNIET Web Forms 7= hdmids 25 8%, 244k, #H2&— Windows
Bk WRAWAIULTHEME, SELAEX L.

TR A5

FF PS5 R C B AN AR P AR B B A — S DO . R RIS, RS TEZ A Windows 2528 143
MIZAT Web Forms BT, 7 ks A1 SQL Server, {H2iX$45 281217 7E [A— & Docker 41 I
e TERTTHEUANNTH, JATEE] T SQL Server BUGFIH AR T .NET Core [R5 #pE0E 21 T [F—

G FF Linux [ Docker T:HL E. 7E[A—/ Docker T-Hl (EifERE) Lizfr 2 MURS I Z: L%

EER, T AR 2 R I AE 1R A .

TR, AR R—A OS LigfT B %445 . Windows H111) Docker #t [X kit F:AS 32 £ [F] i iz
1T Windows Z#8 Al Linux 2588 . fEAHIE T, Al LE O ke R A87E R — & Docker ML K
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Windows 228 1S 4T iR %S, 2481k Web Forms N F& FE AE AT EANE Docker AL
Linux 7588 0 72 S AUIR 65 1O — A~ s ) 2 T4 Bl A . X s T 1875 SR ERE R AL 4R IR . 76 K25
BN, &ECA BN HARET KBRS 84775 [F — & Docker ML (5 swarm) L, XAFEATLL
R R TS AR 5, MK IER B EL L, FiXFEMEE T, MRS Sl 5 T AL BE 7
ith B0 v T FH AR 45 3% 22 8 RO E A i AS A2 P — PR B BRAS o

88 Error! No text of specified style in document.



3

I VT R & 26 w2 T
SSH).NET N JHFR T

RPN

TP R TR s TR 55 WL FE )P R A T 2 7R as W FES . 2RI, 22 28 i W P /3 1 ] G A iy -
P, == FE - AT BEA TR 55 1K R i

PERTIRATHR I 7 — A "W MURS ZE M Docker SR ATHEI? " ZRIRME, AL,
Docker f&—/MEsh#, ATLIRMLE Z RIS, (HZESA Docker HA RIS L B4 4F.  filtn, 4
i Azure Service Fabric (ZFRFUIRSSAE N i FEELE N Docker K 281217) I, 180T DUAEH siAfE
F Docker B 35T 1 iR 55 45 1 B FH AR 7

(S, AR FNIE T Bt AT R T IR 55 RN .58 T Docker BAFHIN LR, A ROK Re s Beit
AT AT Ay Ay B f] B O B P AR AR . gl T DA — I 75 2 22 R R I = 2 N R
PRI, TR S5 A R A At A M B 3, A H A S 448 ] Docker 743 IR 55 14 SR 454 52
Bl

1R U A A4 IR 55 H R R

A A RTT R BB R R 55 i M S R T

Rz ARG

AR P N R P i@ i BAT W 45128, U5 i B, ARFFIRIE] HTML, JSON B¢ XML i 37 3R A BRIE 3K .
FRAT TR N R 7 A IS FE S P iy, FRISAT TN HFRF (SPA) FISTHINI W AS, 448 Web |
LR, #35h Web N HFEFAUEABEI N AR . ZNHEF B E A AP LS =7 .
BIE N % REWS S0 AR IR 2% B AN N P AR, DMEBAE SR b i 5 L %078 B TR %%
A

JS2FHFE 34 H LT SRAL R AL R A

JERAAE . X LA AT UL AT T AR S .

L S5 AR . BN R PR R 4

B T B . X ARG T UT R EE A (SQL B NoSQL) 14 15 1] 4H. 44«
MNAERZ . XA —NMEEEE, EEETH O,

4

ZMN AR E R YR, RN RN T RS EHEY R, BT R R E LA T R
GUEZ ATy R

N FR P RS T B AR 2 PSR iR (M AE sMAM =) b, FFERIFNZEE T 6/, 6
AR M Linux 35 3] Windows (B2 7RIR)
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TR BIAAEE
AT BB AR 0 PRI A F

1A 2 TF A BB TR R AN [ 55 4R o

BB G AT A, N HIRE PP L 2055 T B AME L

O FH A P K LA K 2 A AN W AR A L 55 R

R R R 4, XERE ARSI AR BA L, [RI REAS 70 Hofh 1
RGNV T 24T R0

167y BB FHRE 7 [ RS ER A R B0

o BAEIPRNREIPRS, ARMAGHMNEOR (HER, 4ifE1E 55 MIL%. EABETH K
AR S8 AT R NIRRT, D DR T S50 A 5 00 1S R 0 T S0 P AT 5 12k

T — AR

N2 PR Py ¥ B SR A% At A7 IS PR P BRI DA B T S A5 3 e V3T L i 3 e g I P R P
HERT RS, CAMERR S MRS KR @ N R, o — MRS 2 — A

FERXFPITES, RAIRSS CR&) SOl ARMP SR TIRE. B0, NIRRT et i H 3R
55, ARG, TWWZERRST, R BCE SO RS S RS

TGS #5 )R ATRE FAP A ] HTTP (REST) SE P EEATIEMG, Hpalfe) RS .

TR 25 T R ANER BN ST A 3 o IR ERAE T A B BA AT AAE A2 HoAth 7 R GE 15 5L T T AR
BRI -

RIS S 8A B CREdREE, e 5tk ss ety BB, MRS Gl
WREFEMEL) , WS BRI (CQRS) , SEIK B AR 5% &8 80 2 2 18] i) — Eudk .
DRI, b 55 2 AOA VL 5 2 A IR 55 4 FIAR SCHHiE e 2 ) e 2 1) — Bk

eShopOnContainers : #2558 EH) .NET Core RSB EN R

R, 0] AR T 28 MR A, T 7 % R v e AR BGR I BR AL 4540, ATk 3% 7 — AN AT
IR 25 AT - B — AN RAL I L TR 55 Ce-shop) MRS, #RAL—ANPEHESE, &S8R, BIEE
7, PAEHATHARL S Thig . X ANEF 2548 I8 H A2 P Ya4AS n] £ eShopOnContainers ] GitHub
FER R #

NIRRT AT RGEAHR, AHEUVNEIER UL RTs (—A Web SRR PRI —AN AR 80 8 A%
Fe) o BLR RS IR SS as A &, T T L w55 i o sl A B S8M an B 8-1 B
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“eShopOnContainers” Reference Application
Microservices Architecture

. b |
Client apps Docker Host - g—mm——m———————————————o

—
| N bl I - ( Ildentity Microservice (sTs+Users)
eShop Mobile App P | Web API |
I Xamarin.Forms I I v. _:_, mr—-i SQL Server |
C# ! — database )
I spiat Os: | | - =
i0s i’ PR,
I Android I I P Y T S =
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I I\ Container database I 2
| eShop SPA WebApp L / =
I (" Basket Microservice \ =
| | [ Web AP| |
—:—b m —b Redi h |
[ I | | edis cache |
I | W Comener . /

/& 8-1. eShopOnContainers ZZ W HFE/F, S T EEZNIE i E iR 4530 (5 71 16l 28

HEHIE. 7EE 8-1 1, B UBIFELAN Docker EHLP BRI LA AR, 4 docker-
compose up f4HEH| BN Docker FHLN BRI FMIEM. HEZ, WREIEEMARAHERARE
B, WENMBFBTREARKEN WO BT, FEEMNT AT USTEEHENAS, Bl
WATHI T AEZEHIER 3 ik -

JBf5%4. eShopOnContainers NFRFEAMWMESERE, EABRTIIREENRE (HA5E
FAEE) -

o ELEEMIZ ) SRR HIEME . XM T AR 52K %% i R 0 ST B 5 i 4.

o FUHMEE. KB FABLRMAIER ARG K EH S IMEN RN, FrEEL
AT A AT B SR HOR (A RabbitMQ) SkSEL, 0 mT LA A ¥ n Azure IR 95 2k (
Service Bus) . NServiceBus. MassTransit ¥ Brighter 2 Z& 1) 5 & 2 il (R %5 5 2%

ZN R LA 2 T G — H IR . %P i S R P DU I S B AT A, AT DAFE A
R 45 48 2 IBHATIEAG . WOAT TR, 1K AR A6 4R LETE A FH B 00 2 P ity B IR 25 PRS2, IX R
% S AR AT DL E R A ARG A R I SR MRS — AN AR L
https://servicename.applicationname.companyname. IR, [AIRS %% 7] S AR K TCP
Ui e FEAEPRE I, 2 URL RS BIGUIR S5 & B0 B i i, 12 ST R 15 5K 23 AT H 6k
JIR 55 5245

WIAYRFE I ZERIER AT BTk, A g T R BRI 5T A I 5 T IR 45 4 00 B FH AR I, BB IR 7% 7 il 20 5k
55 A5 BER P B — el . (XS T — NN SRR T KU, W1 eShopOnContainers B 2T,
HoH bR 5V E IR IR 551 9 Docker 2888808, XFEH L2 T .

B2, WUREERH— DN RAEA DRSS 85 ORI TR S R IR 7, AT 5 /8 API
WIS, IR AN BRATTHE ZRAQ 8 73 AR BRI A
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BB ARSI HE =1

TERBI N FHRR T o, BN IIA B CRIARE 2 SR IR, R RN EE 2 s B R o ) — A%
o XPRBETR IR K& N TETF R A R AERE A SR GitHub 194%HS, SR, JR7E Visual Studio 5%
Visual Studio Code 4T & . B3, & nl LAM#H .NET Core CLI #1 Docker CLI %1% 5E il Docker W%
, SRJGTE Docker FFRIAEEHERERIBITEAN. TR 530, 18 BRI 2R H0 T DAL &N e L
Sy Bh N RIS, T T AN A EE BT A A SRR B (o u B A ) AR 1) A R R YR S L AL
B

FERSERYAE IR, 7 SERm ] AN AT 7 Atk B0 2 I T 2 o B0 P2 I 95 4 A M 54 e IR
an, MARERS.

Pk, ik ssEE (REAN MR BRI K542 Docker #4%, Z75 N AR 2 KRS
JE ) 22 25 5 LR Y o

Hopth B3

e eShopOnContainers GitHub repo. Source code for the reference application
https://aka.ms/eShopOnContainers/

I TR SS W R T ZEH AN

SRS T IR S5 R DT S IR 4
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B AR, TR RO
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+ Direct Client-to-Microservice + Simple Data-Driven/CRUD design versus
+ APl Gateway Advanced design patterns, DDD, etc.

* Inter service communication + Single or multiple libraries

* Pub/Sub and Event-Driven » Dependency Injection, loC and S.O.LI.D
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J& CRUD TR %40 - Kk, AT ANSEMMEITHRE R, H2, &gt sk, wils
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o, AR P X AR S, SRR R AR S RER I 4%, MARG C# IXH
ST )0 B AT 5 .

JREFERE NI 55 1T LA T AR B Bt A AR R B AR . AN B (IR 55 #1245 FH 56
#EE) DDD BRI, BOAR eI B TR . B0, FA WA ol 55 12 4 10 52 28 IR 5%
APLZAE I CRUD A1F, 5 AR 215 205 & 14 .

94 Error! No text of specified style in document.



HrS . 2RO R 2B S RS

AT VEZ AT AR ITAN T B N 53 A8 1) 2R A A 2K

o THHLAY CRUD, HZ.
o (LGN,
o HURIKAh I N JZ .

e THZEK] (eShopOnWeb 1)
o WA MEWIATI B (CQRS) .

o HMFIKAIZK (EDA)

PUR 228 (R E ZU XU AN 0D

TSI AT LU FH G 2 BoR ANE 5 M8 RO S, 9140 ASP.NET Core Web API. NancyFx. ASP.NET Core
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» External microservice patterns Internal Design Patterns per microservice
* Inter service communication
« Pub/Sub and Event-Driven
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K 8-5. i I HH 45 CRUD 1R ikt

MIEIF RIS, 58 H 752 ASP.NET Core FI%i#E 5 i APl 5% ORM U1 Entity Framework Core. &
AT LIl Swashbuckle F 3145 % Swagger Je¥idE, NERIARSIRIEVE, R —F Ak,

WWEVERE, fF Docker 2% W is AT BdE M 45 2% (1 SQL Server) XTI A 2R 11, AL AT LA
BT AR Zh 247, T E o B B A . X RIS T SR R T . (H2,
XPFAFEIREE, ANRWER ST SIT B EIRS S, BRI EEE A RA ST M. X Azure
WA P2 RS, ST Azure SQL DB sl AT H@ 4 vy ] FH VR A ey vl 4 i 1k (AT A AR BRI e R AR . 45
Wi, XFT NoSQL B2k ki, #&nl Lk DocumentDB.

B, JEid4E Dockerfile Al docker-compose.yml JCHE SO, AT DATC & fn e 6 2 12 25 4% 1) A% -
P AT ARG DL RS, A AR A FR DL S TCP i 155
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15 | ASP.NET Core 3£ — /& E ) CRUD f8RSS

FAFH NET Core 1 Visual Studio SZEL—MA #.4) CRUD fik %5, &1 S0 B0 — /MR ¥ i ASP.NET
Core Web API TiiH ({£ .NET Core i1y, VMER]LLTE Linux Docker EH1 Lig4T) , 4l 8-6.

New Project
b Recent MET Framework 452 - Sart by Default - = E
4 nstalled
5] AsPrer we apslication (e Framework) Visual ce
4 Tempistes
4 Visusl C# ob Applicstion (NET Corel

Windews Universal

Windews Classic Desktop Visual C#

-@ ASPNET Core Web Application (NET Frameviark)

Web
NET Care
-NET Standard
Android
Cloud -
v Online
Name: MyCatalogMicroservice

Location:

chusersicessrdhdosumentsivisual studio 2017\ Projects

Sehtion name: MyCatalagicraservice

? X

Search installed Templates (ctrE) P -

Type: Visual Ci

Project templates for creating ASP.MET
Core applicatians for Windows, Linux andl
macOs using NET Core,

- Browse..

[V craate dirsctory for solutian
[] Creste new it repository

3 Cancel

e 459 NET Cor Vi i e (T 2] Myotlog conersce T x
| eam more
ASPNET Core 1.1 Templster

X RER &=

Empry Wak API ik
Application

ASPAET Cere 1.1

Changs Authentication

Autheniicalion: No Authentication

1 Enble Docker Support
Aequires Dosker for Winder:
Dockar support oan alsa he anst

ok Cancel

A1 8-6. 11 Visual Studio +#'61#&—7> ASP.NET Core Web APl Zi H

BUEEIH J5, AT MBAEAT HoAl Web API 351 H —FESEIL MVC #5425, JH{EH Entity Framework APl 2
fit API. 7E eShopOnContainers.Catalog. APl T H H, %W LAE 2, 1%k SS 1) 1 24K /2 ASP.NET

Core A& . Entity Framework 1 Swashbuckle, Il 8-7 iR,

4 5] Catalog.API

& Connected Services

4 »E Dependencies
4 8 NuGet
b wm Microsoft. AspNetCore.Diagnostics (1.1.1)

&8 Microsoft. AspNetCore.Diagnostics.Abstractions (1.1.1)
&8 Microsoft. AspNetCore.Mvc (1.1.2)
&8 Microsoft.AspNetCore.Server.lISIntegration (1.1.1)
&8 Microsoft. AspNetCore.Server.Kestrel (1.1.1)
&8 Microsoft.EntityFrameworkCore (1.1.1)
&8 Microsoft.EntityFrameworkCore.Design (1.1.1)
&8 Microsoft.EntityFrameworkCore.Relational (1.1.1)
&8 Microsoft.EntityFrameworkCore.SqlServer (1.1.1)
-8 Microsoft.EntityFrameworkCore.Tools (1.1.0)
M = S B

g les (1.1.1)
-8 Microsoft.Extensions.Configuration.FileExtensions (1.1.1)
&8 Microsoft Configuration.Json (1.1.1)
&8 Mic ft Confi ion. ecrets (1.1.1)
&8 Microsoft.Extensions.Logging (1.1.1)
&8 Microsoft.Extensions.Logging.Console (1.1.1)
&8 Microsoft.Extensions.Logging.Debug (1.1.1)
&8 Microsoft.Extensions.Options.Confi i
#8 Newtonsoft.Json (9.0.1)
#8 Swashbuckle (6.0.0-beta902)
b & Projects
b &l sk

ions (1.1.1)

VVVVVVVVVVYVVYVVVYVVYVYVYY

B 8-7. — 717 CRUD Web API {2U/IRF 1 HI IR AK 7

f# F Entity Framework Core 323l CRUD Web API iR35

Entity Framework (EF) Core f 4T/ Entity Framework ¥4 15 W R & 4%, w9 A 4 A
o EF Core J&—/MAT G KRI85 (ORM) , “Bfff NET JFAR N G ] DU A INET % G Ak 21450305

H X UIR 5518 F] EF A1 SQL Server $24t, R NE MIEHE 121778 A SQL Server for Linux Docker %

e .
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¥ Entity Framework Core ¥RINEIERK IR

&R LLM Visual Studio IDE 8% NuGet #i| f5 5 o E48 FH I Eds FE 4R L8 (FEX MBI T4 SQL Server
) ZHE NuGet B . L N4

Install-Package Microsoft.EntityFrameworkCore.SqlServer

P67y K

i EF Core, fHRIMEAIHATHAE VT I0] .  AEAL HH SEARSRFIIRAE BN SC R, R SEERER 20, fovr
A ARAT RS . 180T DLAIRA B8 A i 2, F 2 5 A58 AV RO B 7, s EF IE 8 MRS
RGIEEIEE (BRI o T HRMMRSS, BAMERGETRI . ErTLAERL IR
7R 3| Catalogltem SEARIEHIZRMGI, B & — M HH Plain Old CLR Object (POCO) Sifk2K.

public class CatalogItem

¢ public int Id { get; set; }
public string Name { get; set; }
public string Description { get; set; }
public decimal Price { get; set; }
public string PictureUri { get; set; }
public int CatalogTypeld { get; set; }
public CatalogType CatalogType { get; set; }
public int CatalogBrandId { get; set; }

public CatalogBrand CatalogBrand { get; set; }

public CatalogItem() { }
}

R 7 — A R R HUfE B 22 16 1Y) DbContext. X1 H % f/lk%, CatalogContext 28k4: H DbContext
R, LR B TR :

public class CatalogContext : DbContext

{
public CatalogContext(DbContextOptions<CatalogContext> options) : base(options)
{

}
public DbSet<CatalogItem> CatalogItems { get; set; }

public DbSet<CatalogBrand> CatalogBrands { get; set; }
public DbSet<CatalogType> CatalogTypes { get; set; }
// Additional code ...

& A LAYE DbContext SEILH FHINHABARES . Fldn, 7ERBIN TS, FRAIE CatalogContext F5H A
—/~ OnModelCreating /5%, E1EH— RV 0 8UE R B 2B AR BIEdE . B R R R
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A G nT LUE R OnModelCreating J7 i oK 5 il X R /88 P SEARI S, A VF 2 HoAth EF R PEAS A
.

&0 LAAEAS 45 5 i (4 F Entity Framework Core SZH LAl Wit A AL 23650 T fifAs o6
OnModelCreating FI5 2 #4115 ..

M Web API #:fill#5 H B4R
SEARZR ) SE 38 % 4 Language Integrated Query (LINQ) ML R, 0Ll Rl fis:

[Route("api/vl/[controller]™)]
public class CatalogController : ControllerBase

{
private readonly CatalogContext _catalogContext;
private readonly CatalogSettings _settings;
private readonly ICatalogIntegrationEventService
_catalogIntegrationEventService;
public CatalogController(CatalogContext context,
IOptionsSnapshot<CatalogSettings> settings,
ICatalogIntegrationEventService
catalogIntegrationEventService)
{
_catalogContext = context ?? throw new
ArgumentNullException(nameof(context));
_catalogIntegrationEventService = catalogIntegrationEventService ??
throw new ArgumentNullException(nameof(catalogIntegrationEventService));
_settings = settings.Value;
((DbContext)context).ChangeTracker.QueryTrackingBehavior =
QueryTrackingBehavior.NoTracking;
}
// GET api/vl/[controller]/items[?pageSize=3&pageIndex=10]
[HttpGet]
[Route("[action]™)]
public async Task<IActionResult> Items([FromQuery]int pageSize = 10,
[FromQuery]int pageIndex = @)
{
var totalltems = await _catalogContext.CatalogItems
.LongCountAsync();
var itemsOnPage = await _catalogContext.CatalogItems
.OrderBy(c => c.Name)
.Skip(pageSize * pageIndex)
.Take(pageSize)
.ToListAsync();
itemsOnPage = ChangeUriPlaceholder(itemsOnPage);
var model = new PaginatedItemsViewModel<CatalogItem>(
pageIndex, pageSize, totalItems, itemsOnPage);
return Ok(model);
Y /...
¥
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LR

il P SEAR SR S B Rt e P B, MIBRAN B s . SEmT LAAE Web API 28 &5 A8 I BL R A 45 57
# (FERXAHFOL T Mock Hiti) -

var catalogItem = new CatalogItem() {CatalogTypeIld=2, CatalogBrandId=2,
Name="Roslyn T-Shirt", Price = 12};

_context.Catalog.Add(catalogItem);

_context.SaveChanges();

ASP.NET Core 1 Web API 3] 28 HE& #iyx A

£ ASP.NET Core i, 0] DME PRI AIARIIEN (DD o TR ER B 5 =J5 5 % (1oO
WA, (HURTFE, ATLUK LR 10C 782846 N2 ASP.NET Core JEREZ M. 7EXFHIEIL T, XAk
T DLIE I o 4 1 R R B BV E N TS 1) EF DBContext BiLAh b f# %2 . 7 CatalogController

2 b, FeAE I CatalogController 438 iR #iF A\ T — > CatalogContext 52 (15} G A1 H Atk
IOE

£ Web API 35 H fr—AN 75 5% B 1 5 B0 B 24 DbContext 287 MR R 51 1oC &as . Al H
Startup & iEiL £ ConfigureServices J7i% 7 i ] services. AddDbContext i AT ILE:AE, @ibL Fow
i«

public void ConfigureServices(IServiceCollection services)
{
services.AddDbContext<CatalogContext>(options =>
{
options.UseSqlServer(Configuration["ConnectionString”],
sqlServerOptionsAction: sqlOptions =>
{
sqlOptions.
MigrationsAssembly(
typeof(Startup).
GetTypeInfo().
Assembly.
GetName() .Name);
//Configuring Connection Resiliency:
sqlOptions.
EnableRetryOnFailure(maxRetryCount: 5,
maxRetryDelay: TimeSpan.FromSeconds(30),
errorNumbersToAdd: null);
})s
// Changing default behavior when client evaluation occurs to throw.
// Default in EFCore would be to log warning when client evaluation is done.
options.ConfigureWarnings(warnings => warnings.Throw(
RelationalEventId.QueryClientEvaluationWarning));
1
//...
}

HoAth 5L
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e Querying Data
https://docs.microsoft.com/en-us/ef/core/querying/index

e Saving Data
https://docs.microsoft.com/en-us/ef/core/saving/index

Docker 85# FI#) DB EZHEFH BN ET E

7] LA F ASP.NET Core % &, ¥ ConnectionString J& EZRINE] settings.json SCAEHr, LR Rl
FiR:

{
"ConnectionString": "Server=tcp:127.0.0.1,5433;Initial Catalog=
Microsoft.eShopOnContainers.Services.CatalogDb;User Id=sa;Password=Pass@word",
"ExternalCatalogBaseUrl": "http://localhost:5101",
"Logging": {
"IncludeScopes": false,
"LogLevel”: {
"Default": "Debug",
"System": "Information",
"Microsoft": "Information"
}
}
}

settings.json {7 LLEA ConnectionString J& M BAT ] HoAth J& AU ER A . (HA2, X 2L )@ ok pl
1t docker-compose.override.yml U5 2 BP0 5 8 7 5

&7 LAM docker-compose.yml B¢ docker-compose.override.yml SCAHIAE LR LEFR 54 B, DA
Docker ¥ H & B NIEIE RGIAEL &, W N1 docker-compose.overrideyml SCIHFFTR  GEBFERF
BAHABATIERX A7 AT T, (HAEEE SRS A S #8AT) .

# docker-compose.override.yml
#
catalog.api:
environment:
- ConnectionString=Server=
sql.data;Database=Microsoft.eShopOnContainers.Services.CatalogDb;
User Id=sa;Password=Pass@word
- ExternalCatalogBaseUrl=http://10.0.75.1:5101
#- ExternalCatalogBaseUrl=
http://dockerhoststaging.westus.cloudapp.azure.com:5101

ports:
- "5101:5101"

fif R T7 = docker-compose.yml SCAEAMY LL 30 H SR 45 25 5 (1) e B S AF 58 i R g, 1 HLEE n 2z
4. 1HH RN IR 42 Docker BZAELE docker-compose.yml SCAF, AL BN IR
S5 bSO AR B SO, G Dockerfile.  {H 2 docker-compose.yml S A 2x it N 2 57— i
B ENERERET . Ft, 7EiX%% docker-compose.yml SCAFHHHCE SR AR Bl CRIE AN 2518
P I ] T3 A 5 AR — AT 2 () 1 L NET Fic B SR R BB e 4

B, SR LB A Configuration[“ConnectionString” ) MRS FREREZAE , Wi A AR 2= 451 )
ConfigureServices 75 7w
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HoZ, XFAIE, 0] R IR R WA EE R 747 i 2 RHLE S B AR 7. R IOk i
FI RS B, 180T LLZ% Docker SEREHLH FH TN -

7E ASP.NET Web API H SEI AR A $2e 4]

FEENV 55 7R 0284k, AIRe SN RIRES, RIRZ MR AR KA, WIRES T RE 9
EM.  FEH Web API DUALFHT I 75 SR A& — /N A 6] B0 1 7, (L I 20025 FR I i B o500 Vi B Web
APl 1% 7 i N R P AR 1 sem . AR RS2 Web API T &I AT LL5E 442 41i% API, {HIT
IR DI A] HE 58 = 7 2 AR 0 A S )R P i N FH R e 8 A ) R 5 P 4 1)

FRAFERE Web API BERS R /R LB B2 IO DRI B UR . ORJ5, %) sii BHIAR PP mT DA 1) R R AR 1) Dy BE B
TR AR . SEBURAAZ A LRI T

e URI A $z il
o LT H AR A
o Header A

) F4F AT URI RRA S f 2 S T A A 92 B . Header FRAEHIl & — MRIFHI L. {2, Header i
AAMG URI AR FE IS A E R . Ry URL A 2 fee 1 B A B A 1), T A eShopOnContainers
A R AR A8 A URI RiAs 2541

f8H URI fieA =, W1 eShopOnContainers 275 i B2 /7 & X AZ 2 Web API B 5 55 R A5 U
#OAT LA AN IR URI IR IN—MRAS .  BUA URI NiZA& DLRT— B4k 8047, IR & 518 K AR
AR AH DT AR 2 1 R U5 o

W0 ARG s B s, T GBI Web APL AR Route J@1ER e ELRRAS, XA URI FF R RRCA AR B
W (FERXRMEIL T A VD .

[Route("api/vl/[controller]")]
public class CatalogController : ControllerBase

{
// Implementation ...

IR FpRRAF A UHIAR 8 5, BT IR &S A v SR % BI&E M & 2h . SR, X T R IR AR A H i)
S REST W7ok Ul & RIZ A% F R G 4A I 523 HATEOAS (Hypertext as the Engine of
Application State)-

oA B

e  Scott Hanselman. ASP.NET Core RESTful Web API versioning made easy
http://www.hanselman.com/blog/ASPNETCoreRESTfulWebAPIVersioningMadeEasy.aspx

e Versioning a RESTful web API
https://docs.microsoft.com/en-us/azure/architecture/best-practices/api-design#versioning-a-restful-
web-api

e Roy Fielding. Versioning, Hypermedia, and REST
https://www.infog.com/articles/roy-fielding-on-versioning

M ASP.NET Core Web API 4% Swagger #iib o5z

Swagger & —ANH HFFEHESS, HRKE TREESRG R, nIEBERT, W, o MERER
RESTful APl. "Bl IEFE/N APl fiid o HR B AnitE . N %A F Swagger fifi il AR 8L (1 71k 55 763
W, A0 HEHE SR B AR 55 B e R ) AT R B R IR %5 (il R —T ATk .
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https://docs.docker.com/engine/swarm/secrets/
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https://docs.microsoft.com/en-us/azure/architecture/best-practices/api-design%23versioning-a-restful-web-api
https://docs.microsoft.com/en-us/azure/architecture/best-practices/api-design%23versioning-a-restful-web-api
https://www.infoq.com/articles/roy-fielding-on-versioning
http://swagger.io/

Swagger {1 x4 Swagger #35, ‘&2 JSON 5k YAML 30 AP ik e . % MVE N4 API
O RESTful 322y, DLANURT L% sUPE AR HR e pr A SRR AR, DUE TR, RIFIER .

ZHVEE OpenAPl JEYE (OAS) [, JRAETFIG IEWIATEME AL X A, Bof RESTful #2 M€
SCHTT bR o

AV E ST AR R IR S5 AR AN SRR L D BE I 450 . AREE 2R, 48 M U gm iR as HIok B
Spotify. Uber. Slack 1 Microsoft %54 m]¥] Swagger MG~ HI, 1625 Swagger ¥l s (
http://swagger.io)

R4 £ Swagger ?
RIERT API AE A Swagger JCERE ) EE RN R .

HoAh7= 5 Be % B 3hTH BREBIE R APL. TRl S A DL A PR 2 EEAIHESE SCRF Swagger.
Microsoft #1745 1] LL [ Zhf# 13 T Swagger ) APl [ 2077 S A T, R s

e AutoRest. %n]LLHZNEMRIHH Swagger ) NET % /2, % T HA UL CLI A6, En]
45 Visual Studio &k, LMEEIT GUI A .

e Microsoft Flow. &7 LLE Bh#H API HEER ] =2 Microsoft Flow TAERAEF, TLHALM 4
FEHzfE

e Microsoft PowerApps. #& 7] LAf# 4 PowerApps Studio 4% ) PowerApps £ 2h W HFE T H 5
S API, T G e R B e

e Azure App Service Logic Apps. %] UL E B8 IR APL 2Rk B Azure I IR 5532 5 5

(App Service Logic App) ', A 75 EmfEHine .

Betis H AR R AP SCRY . 4 AIE AR RESTful APl (Bl E 2T ERL WM ARERE) i, B
REFZEAARBERERNALE S, REEREERNANARPER. #EELKOFHE—
AFEER APl BIRE R, LM Swagger —FE, &K APl RTINS TIF R A RAER K%
.

Swagger HITTH3E R Microsoft Flow. PowerApps Fil Azure Logic Apps F T3 H API 3
EEIEAIM T,

#nfaffE Fl Swashbuckle NuGet ¥ {441 B Z4E K APl Swagger JTdE

F 2 E R Swagger JoEHE (76 JSON 5L YAML SO ATREIRS S8, (R, fmTLhdid i
Swashbuckle NuGet #E40 K 5h 225 i Swagger AP Je##i, 1 ASP.NET Web API 25511 APl & 3L E
k.

Swashbuckle 2 %) ASP.NET Web API Tl H H 34 % Swagger Jo#i#i . &3 kF ASP.NET Core Web
API T H MIfE 45 (1) ASP.NET Web APl DL R ATAR HoAth XU, 4 Azure API App. Azure Mobile App. T
ASP.NET [¥) Azure Service Fabric //l[x %% . BIESCHRFEEER S LIITIE Web API, &% R T

Swashbuckle &5% 1 API Explorer F1 Swagger 5% swagger-ui, J#[1) APl i 2% & S =& 19 & LRI T
AL . BT Swagger JeEUE A S 51 %4k, Swashbuckle if & —> swagger-ui [F#R A URAS, —
H %% Swashbuckle, ‘¥ HEHE1T -

RERE AT DME ] — A B R RBUER Ul RA 724K AP BLFE BT R S AP B
EARE DRI MYE, BOYEREERN, RVFELTETHEER APl API Explorer 1145 R 41
8-8 7.
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B3 swagger Ul x4+ _

[m]
& > O ‘Iocalhost3101“':w=-.]-.]e|.ﬂ_n.'ir.dex.?Lr‘ #/Catalog g = Z QO

3} Swagger http://localhost:5101/swagger/v1/swagger.json Explore

eShopOnContainers - Catalog HTTP API

The Catalog Microservice HTTP API. This is a Data-Driven/CRUD microservice sample

Catalog Show/Hide  List Operations  Expand Operations.
[apilvi/Catalog/items

lapi/v1/Catalog/ltems/withname/{name}

lapi/v1/Catalog/Items/type/{catalogTypeld}/brand/{catalogBrandid}

/apifv1/Catalog/CatalogTypes

Japifv1/Catalog/CatalogBrands

[ BASE URL: /, API VERSION: v1]

/& 8-8. Swashbuckle API Explorer 72~ #77 T Swagger 70 ##7H7 eShopOnContainers 7*/i /i 5

AP BHRE PLER AR LKL e EE S . — BT T LAE Swagger JoHE A H CK Web API,
T LLAEET Swagger ) T H IC4E 8 KT APL, BLHERE X VR 27 & 105 ui AR R AR A= fi s -
flan, 4 Lprd, AutoRest HZhA/L NET %/ imd. (HAZAEW DU HAR TR, 4 swagger-
codegen, ‘EAITAILAE BN AP 25 i e, R S% A AR AR A SRS

H#T, Swashbuckle B~ NuGet #F41f: Swashbuckle.SwaggerGen Fil Swashbuckle.SwaggerUi
o WUESRMUE T EEMEN AP S AL — N EZ AN Swagger SCRAIIIRE, TR AT A JSON &4 54
o JEHERAML T — MR XA swagger-ui T 5, T LSRR R PHAERS:, FHARUY Swagger
SCREVAHIASE T APl {HsE, Swashbuckle fIEHT AL % T Swashbuckle. AspNetCore metapackage

o

BT, XFF .NET Core Web API Tii H, 475 2 4# F] Swashbuckle.AspNetCore 1.0.0 B¢ 58 =i A .

TERE Web API T H H1 22256 11X 48 NuGet Bl JG, & ZAE/3 8K E Swagger, Wbl F G
B

public class Startup

{
public IConfigurationRoot Configuration { get; }

// Other startup code...

public void ConfigureServices(IServiceCollection services)

{

// Other ConfigureServices() code...

services.AddSwaggerGen();
services.ConfigureSwaggerGen(options =>
{
options.DescribeAllEnumsAsStrings();
options.SingleApiVersion(new Swashbuckle.Swagger.Model.Info()
{
Title = "eShopOnContainers - Catalog HTTP API",
Version = "v1",
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Description = "The Catalog Microservice HTTP API",
TermsOfService = "eShopOnContainers terms of service"
1
1
// Other ConfigureServices() code...

}

public void Configure(IApplicationBuilder app,
IHostingEnvironment env,
ILoggerFactory loggerFactory)

{
// Other Configure() code...
/] ...
app.UseSwagger()
.UseSwaggerUi();
}

FERUCERE S, AT LRSI AR, JREHBAS UR L% Swagger JSON A1 Ul 845 55

http://<your-root-url>/swagger/vl/swagger.json
http://<your-root-url>/swagger/ui

&2 i 272 H Swashbuckle B A4 B UL, 40 http://<your-rooturl>/swagger/ui % URL. f£
Kl 8-9 1, & w] LLE B ik APl 75 7%.

€ 9 O [ rocaosts10tsmagseriulinden himls Catalog/AgiviCatalog temsGet x| = 2 o -

eShopOnContainers - Catalog HTTP API

The Catalog Microservice HTTP API. This is a Data-Driven/CRUD micresarvice sampla

Catalog ShowHide | List Operations | Expand Cperations
fapiteliCatalogitiems
Parameters
Paramalor ala Dasciiption aramelor Type  Data Type
5 integer

v
pagesize 1
pagelndex 1 modslbinging  integer

Response Messages

HTTP Steius Gode  Reason Response Model Headers
260 Success

Tryitou | Ll Besponse
Curl

curl X GET —-header 'Accept: application/json’ ‘https//localhost:5181/api/vlfCatalog/Ttems’

Request URL

https/flotalhost ;51917 api vl Catalogs Teems

Respense Body

name”: "L NET Rot Alack Sweatshirt”,

& 8-9. Swashbuckle Ul Jijiz( Catalog/Items APl 7772

K 8-10 on T 4448 ] Postman i% 3K <your-rooturl> /swagger/v1/swagger.json i,
eShopOnContainers Tk %5 2E B f) Swagger JSON Jo¥#i GX & i T HARZ A1) .

106 Error! No text of specified style in document.



[ rumner  mpon [ Builder

No Environment
http:/localhost:5101/ Lo

cer Ptpocanast 101/swaggertswaggorson s [ s

Authorization Code

History

Today

E1 httpi/flocalhost:S 101 /swagger/v /swag
ger json Type Ne Auth

MNovember 8
Body @ Status: 2000K  Time: 57 ms

Jl

Pretty SON
06.144.95:874¢

s/tenantid=COLTLL i {

Containers - Catalog WTTP API",
ription”: he Catalog Microservice HTTP API. This is a Data-Driven/CRUD microservice samy ple”,
sOfService™: "Terms Of Service™

7
8
MNovember 6 9
a

€1 hitpy
p.azu

/& 8-10. Swagger JSON 70 #5
XIRTT . KON 2 H AR, FrbL 24 4& 1 APLESINEE 2 Dhfaelt, Swagger ol &K .
HoApth B Y5

e ASP.NET Web API Help Pages using Swagger
https://docs.microsoft.com/en-us/aspnet/core/tutorials/web-api-help-pages-using-swagger

{11 docker-compose.yml & X 75 23R 2+

HEAFH, docker-compose.yml SCAFAE S 4 2 -4E K £ 75 8% Docker N AT, 7E docker-
compose.yml H5E IERIIRS A, HZ, I/ docker-compose SCAFIE A HAMEIFIRE M T )7
o

Bitn, far LR IR I E docker-compose.yml SCHEHHIE Z AN R P . B0, IR R LR
e F 7 X Docker W%, (H 2 X Docker B4t nf LA{# F Docker CLI #%E . )

B L, BHENGA RS E CE N LRt . — BIE T 2R E R SCE, whaT DATE
H docker-compose up CLI 7y & gk (1) BN A o 308 B M 7 8, T LA Visual Studio 3% B
F. B0, BFEZEMH Docker CLI, @i 21T 1 docker run iy & 1E 2 AP IR B 254
I, 7E docker-compose.yml H1iE LR RSS2 da € — N WUG B . HoAh p SR vk Y, BT
EATIN R docker run iy AT () —HE T

PLF YAML A5 2& eShopOnContainers 7~ 4918 FH 1) docker-compose.yml ST S, BT LATE 4 R ff
., BIAE AR, XA E eShopOnContainers H15ZB5 ) docker-compose 0. Ik, &/
BRI AR B FERRAS, XA A# ] docker-compose SCFHIEEE T 1%, R e K A 6
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version: '2'

services:
webmvc:
image: eshop/webmvc
environment:

- CatalogUrl=http://catalog.api
- OrderingUrl=http://ordering.api
- BasketUrl=http://basket.api
ports:
- "5100:80"
depends_on:
- catalog.api
- ordering.api
- basket.api
catalog.api:
image: eshop/catalog.api
environment:

expose:

- " 86 "
ports:

- "5101:80"

extra_hosts:
- "CESARDLSURFBOOK:10.0.75.1"
depends_on:
- sql.data
ordering.api:
image: eshop/ordering.api
environment:

ports:
- "5102:80"

extra_hosts:
- "CESARDLSURFBOOK:10.0.75.1"
depends_on:
- sql.data
basket.api:
image: eshop/basket.api
environment:
- ConnectionString=sql.data
ports:
- "5103:80"
depends_on:
- sql.data
sql.data:
environment:
- SA_PASSWORD=your@password
- ACCEPT_EULA=Y
ports:
- "5434:1433"
basket.data:
image: redis

- ConnectionString=Server=sql.data;Initial Catalog=CatalogData;

User Id=sa;Password=your@password

#extra hosts can be used for standalone SQL Server or services at the dev PC

- ConnectionString=Server=sql.data;Database=Services.OrderingDb;

User Id=sa;Password=your@password

#extra hosts can be used for standalone SQL Server or services at the dev PC
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S AR SR services. FEZBETR, & LLE AEPAT docker-compose up a4 i),  Bifd A itk
docker-compose.yml {4 Visual Studio #3&Hf, EHEBENEIZITHIRS . EXFHMR T, docker-
compose.yml X BAE XK Z AR, 1 NErik.

docker-compose.yml iR

RS

webmvc FIHE MR 55 43t C# T SR Uk 55 119 ASP.NET Core MVC R FHF2 7 1 45 45
catalog.api 45 H 5% ASP.NET Core Web API #4511 75 28

ordering.api FLHGIT # ASP.NET Core Web API fHUiR 55 (1) 25 4%

sql.data 1217 SQL Server for Linux, SCRFRIR S H0IE 2 1) 25 4%

basket.api W4 %= ASP.NET Core Web AP i fli 55 %5 2%

basket.data 17 REDIS A7 55 (A 4%, KNP 44 P4 O REDIS 2247

—/NEIEEHY Web Service APl 2%
EFXTERANRES, catalog.api s k55 HA — MR 1€ s

catalog.api:

image: eshop/catalog.api
environment:

- ConnectionString=Server=catalog.data;Initial Catalog=CatalogData;

User Id=saj;Password=your@password

expose:

- "80"
ports:

- "5101:80"

#extra hosts can be used for standalone SQL Server or services at the dev PC
extra_hosts:
- "CESARDLSURFBOOK:10.0.75.1"

depends_on:
- sql.data

PER IS5 B A LU AT L -

109

BET HE X eshop/catalog.api W% . A T fiHEN, SXHHEA build: key ®HE. X&E
MR WG DA C 2 (] docker build) =X UM Docker registry F#k (fii/f] docker pull #ir
) .

B R B e L—N 4 ConnectionString 3557485, 1 Entity Framework FH 1175 7]
B8 H B SQL Server 54, FEXMIELL T, [F— SQL Server &R 17 1 24 Hdls
Pe. DEit, RN R EEED RN, (R, AT DU AR 55 B e i 8 —
A~ SQL Server &% .
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e SQL Server {142 sql.data, ‘&5 Linux 3247 SQL Server S2fil R s I FRAHE . IXAR 7
f#, (ERHILAFRMENT (Docker EHLNFR) REBEMENTIN LS bk, PR AN 75 2 03 5 1IEAE At
2 A7 ] P2 48 R AL 1P

DR A 2 R e B IR BE AR e U, I DU AT DA 3k AN [] (RO ALt 70 A [0 P B [ R 15 B 1% A
oo B, N7 CAYE S A BN A A I B BN R B A, BT BATE VSTS 8l
PE X H A DevOps &4t 1) CI/CD EiEH TR E .

o B FFzu 1 80, LMEPNEIIA Docker FHLHH catalog.api i EHLHHATAZ Linux VM,
NEFET# A Linux () Docker Mg, {H AT LUK 25 83 A BN /E Windows Mg g7,

o B ASEEFE MR I 80 # k& | Docker AL (Linux VM) EfR I 5101,

o U Web R555E4: 3] sql.data k% (FEAZRHIZATHY Linux 2% % 19 SQL Server S2f)) o #5
SE AT, A sql.data &8s & H3), A REE3) catalog.api #ds. XIREE, KA
catalog.api 77 B 1 Je H 2N I8 1T SQL Server HE . HJZ, XFPAEZBOC RAAEVF ZAHIL T
A, A Docker (NTERSRPABHTIGE . B, % (TEXFHEH R AN SQL Server)
AR A HE LT, DRI B BB TE R P i il IR 55 4 Hh SE IR FE BB e 1) @ i . xR —3k,
R MRS AR AR (B A HE g, T4 N R AT s ik & .

o UL E NAVFUT IR AMEBAR S5 3% : extra_hosts B VRIS iR AN AR 45 258X Docker EHLZ A
LS CRIERINIYE NTT & Docker ML Linux VM 240, BlTde G (07T & PC LA
SQL Server 24 .

AT HAB T 5= 241 docker-compose.yml % E , FATHAE LT #4 Hitit.

{8 docker-compose U4 TH F] 7P 3F 5%

docker-compose.yml SCH I E CCHE, AT DARE B A A% U 2 AN SRR AR A . AR ) TR
docker-compose 4, HHARL T R gmflE#s (541 Docker Swarm) . EEHE B ff 1% 14

Rk, 83 Ad ] docker-compose iy 4 A LLEF X LR 1 B 5t

FFRHLEE

TR NSRRI, BeSEMAL P R IR s T MR PR E 2L, &0 LU docker-compose CLI iy
Aok %A, SUEd Visual Studio Kf# ] docker-compose.

docker-compose.yml ST S VFREHC B AL N AR 7 O AT IR Sk aiok &/ (HAB RS, 224%, ¥
Fe, BAFISE) o {fH docker-compose CLI iz %>, &0 LUEH —4~ 454 (docker-compose up) A
WK R BRI E B — AN AR

docker-compose.yml S5 B Docker 514 fif B BC B U, W R] DAVE 9 2 25 248 B TR e 44 1R SCRY
.

BTN R BT R E (CD) BRFERER R (CD IR E A A 7. XL B ah it
i B ML P, XREEATIAN 2 32 B N R P s b R A e H At AR AL (52

fi ] Docker Compose, A LA ] iy -4 7 75 SURAS ) J LA fir B0 K B 2 A B0 ST A8, 4n b

T
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docker-compose up -d
./run_unit_tests
docker-compose down

EFEI

fE i m] LU A Compose #2823 2 Docker 5138, #L7 4% 0 2 1 & 2 AN Docker ML Clnfid
F Docker Machine FELE 14~ VM Bk 548D o (HE A RE R —> 52 %1 Docker Swarm %8, KA
5 dockercompose.yml SCH % .

T B4 A P AT AT Hofh 2 k2% (Azure Service Fabric, Mesos DC / OS, Kubernetes %5) , NIAJ A
G HAth docker-compose.yml I — RN ST AR AL B w8, (24 At dmHESS 75 2 104 =

AW, docker-compose A& TFF&, MEUHIA: = TAEGRFL AR T AMcEdE i, REEIEE
A5 P 2 HE s B A7 AR P RE T AN IR o

A docker-compose Uik HE LN IFEE
AN FE RS, BN 24 compose 3. X R SR IE A5 0 2 2 /M B AR 1A,

HFR A docker-compose I #

T m] LU ] 5.4 docker-compose.yml SO, BB L Fros BT A sl . AHG, 6 R 2 B0 TR K i
AR A X AT

ERINTE DL T, Compose BHLH AN SCHE, —> docker-compose.yml Fl—ANTT & 1] docker-

compose.overrideyml £, Wi 8-11 fw, 4848 4 Visual Studio 3)5 H Docker SZ#ffT, Visual
Studio 2> B IX LE A LA S — 26 B T IR HAd S A

4 _g docker-compose
) docker-compose.ci.build.yml
4 5[ docker-compose.yml

> .
1) docker-compose.override.yml

>
11 docker-compose.vs.debug.yml
>

01 docker-compose.vs.release.yml

&/ 8-11. Visual Studio 2017 1/}J docker-compose X1

YA DU AT 4B 2% (40 Visual Studio Code 8% Sublime) %% docker-compose S, H-di ]
docker-compose up #4847 N HFEF

], docker-compose.yml AL R FE AT B AN HARF S W E . X B E RSB B AR ZAR
5 T 1) PR P8 R B T 3R
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docker-compose.overrideyml SCAF, WHAFR R, QEESEARENEERE, G106 T 52
HEMECE. ST MER ARSI ZAEE M. 5 SO a5 N R PR e 2
HREE TR

LIP0E IS 78 3

— MBI B2 € X2 A compose SCIF, DABHRS ARG, A, BUAAT, FREERIRETT . H
TSCFFIR R, AT LR Compose B E v 70 2 A S0, & 8-12 Fiw.

Multiple docker-compose files

docker-compose.override.yml docker-compose.prod.yml docker-compose.staging.yml

docker-compose.yml

&/ 8-12. £ 1" docker-compose X f1# 544 docker-compose.yml X 4 f71E_

& W EeAil docker-compose.yml SCAFFFUG, LA SCAF 0 2006 5 AR B 10 A 2 B LU AR B S T B
wHE. B, eShopOnContainers H 45 LT docker-compose.yml SCEFAE A3t ST A

#tdocker-compose.yml (Base)
version: '2'

services:
basket.api:
image: eshop/basket.api
build:

context: ./src/Services/Basket/Basket.API
dockerfile: Dockerfile
depends_on:
- basket.data
- identity.api
- rabbitmq

catalog.api:

image: eshop/catalog.api

build:
context: ./src/Services/Catalog/Catalog.API
dockerfile: Dockerfile

depends_on:
- sql.data
- rabbitmqg

identity.api:
image: eshop/identity.api
build:
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context: ./src/Services/Identity/Identity.API
dockerfile: Dockerfile

depends_on:
- sql.data

ordering.api:

image: eshop/ordering.api

build:
context: ./src/Services/Ordering/Ordering.API
dockerfile: Dockerfile

depends_on:
- sql.data
- rabbitmqg

webspa:
image: eshop/webspa
build:
context: ./src/Web/WebSPA
dockerfile: Dockerfile
depends_on:
- identity.api
- basket.api

webmvc:
image: eshop/webmvc
build:
context: ./src/Web/WebMVC
dockerfile: Dockerfile
depends_on:
- catalog.api
- ordering.api
- identity.api
- basket.api

sql.data:
image: microsoft/mssql-server-linux

basket.data:
image: redis
expose:
- "6379"

rabbitmq:
image: rabbitmq
ports:
- "5672:5672"

webstatus:
image: eshop/webstatus
build:
context: ./src/Web/WebStatus
dockerfile: Dockerfile

F:fiti docker-compose.yml A IR AS B 12 PR A 6ok AN (7] (050 285 A 5 171 B 4 o
B, an RERTE webmve 45 € X, ToIR TS AT AT [n WS FREE, R AR BR 2 RS S . Wb

MMEE:
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k%54 Fk: webmvc.

AR HE X E . eshop/webmvc.

5 B 7€ X Docker BHZ 4, R ZAL M4 Dockerfile.
W) HAt IR SS, DRE I A 28 a2 Ja, WA A a3,

fal AT HAR L S, (H B — R E LAY dockercompose.yml SCPEH,  f4s HUTR S B R [FI A
fl)— M5 2. SRIGLE docker-compose.override.yml B -4 772 28858 a8 3 & A1 BR85S0 SR v,
B E TR E .

i, docker-compose.overrideyml H-T-# T &35, 41 eShopOnContainers H1 LA~ /- il 7«
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t#tdocker-compose.override.yml (Extended config for DEVELOPMENT env.)
version: '2'

services:
# Simplified number of services here:
catalog.api:
environment:
- ASPNETCORE_ENVIRONMENT=Development
- ASPNETCORE_URLS=http://0.0.0.0:5101
- ConnectionString=Server=sql.data; Database =
Microsoft.eShopOnContainers.Services.CatalogDb; User Id=sa;Password=Pass@word
- ExternalCatalogBaseUrl=http://localhost:5101
ports:
- "5101:5101"

identity.api:
environment:
- ASPNETCORE_ENVIRONMENT=Development
- ASPNETCORE_URLS=http://0.0.0.0:5105
- SpaClient=http://localhost:5104
- ConnectionStrings__ DefaultConnection =
Server=sql.data;Database=Microsoft.eShopOnContainers.Service.IdentityDb;User
Id=sa;Password=Pass@word
- MvcClient=http://localhost:5100
ports:
- "5105:5105"

webspa:
environment:
- ASPNETCORE_ENVIRONMENT=Development
- ASPNETCORE_URLS=http://0.0.0.0:5104
- CatalogUrl=http://localhost:5101
- OrderingUrl=http://localhost:5102
- IdentityUrl=http://localhost:5105
- BasketUrl=http:// localhost:5103
ports:
- "5104:5104"

sql.data:
environment:
- SA_PASSWORD=Pass@word
- ACCEPT_EULA=Y
ports:
- "5433:1433"

RN, PR S ECER —th C R ER 20 EHL, (A EE 1A URL & SRR R, JF NI AR
TR TR o . P XL E T I R .

1512847 docker-compose up (M Visual Studio JEzh) B, Zr 44 HAERNES, #MAZIXHA L
PRSI — .

BT 25— Compose SCIFHIFAE/ M8, HAGARKEEME. & ey —ES 3,
WNFR. (SR BRAEREAE AR Git repo 7, B AS [F] (¥ HIBABEAT & BANORE . )
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#tdocker-compose.prod.yml (Extended config for PRODUCTION env.)
version: '2'

services:
# Simplified number of services here:
catalog.api:
environment:
- ASPNETCORE_ENVIRONMENT=Production
- ASPNETCORE_URLS=http://0.0.0.0:5101
- ConnectionString=Server=sql.data; Database =
Microsoft.eShopOnContainers.Services.CatalogDb; User Id=sa;Password=Prod@Pass
- ExternalCatalogBaseUrl=http://${ESHOP_PROD_EXTERNAL_DNS_NAME_OR_IP}:5101
ports:
- "5101:5101"

identity.api:
environment:
- ASPNETCORE_ENVIRONMENT=Production
- ASPNETCORE_URLS=http://0.0.0.0:5105
- SpaClient=http://${ESHOP_PROD EXTERNAL_DNS_NAME_OR_IP}:5104
- ConnectionStrings_ DefaultConnection =
Server=sql.data;Database=Microsoft.eShopOnContainers.Service.IdentityDb;User
Id=sa;Password=Pass@word
- MvcClient=http://${ESHOP_PROD EXTERNAL_DNS_NAME_OR_IP}:5100
ports:
- "5105:5105"

webspa:
environment:
- ASPNETCORE_ENVIRONMENT= Production
- ASPNETCORE_URLS=http://0.0.0.0:5104
- CatalogUrl=http://${ESHOP_PROD_EXTERNAL_DNS_NAME_OR_IP}:5101
- OrderingUrl=http://${ESHOP_PROD EXTERNAL DNS_NAME OR_IP}:5102
- IdentityUrl=http://${ESHOP_PROD_EXTERNAL_DNS_NAME_OR_IP}:5105
- BasketUrl=http://${ESHOP_PROD EXTERNAL DNS_NAME OR_IP}:5103
ports:
- "5104:5104"

sql.data:
environment:
- SA_PASSWORD=Prod@Pass
- ACCEPT_EULA=Y
ports:
- "5433:1433"
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IS 1 E ) B Z XA TS E

B H 2 A~ 85 U EAE AR A AR E S S, v DS docker-compose iy 4 [1)-f £ K18 & S
Compose % {8 iy AT 48 € PIT & 95 30 BLR 7] il o e s FH 26 55 S dh AT 058 -

docker-compose -f docker-compose.yml -f docker-compose.prod.yml up -d

7£ docker-compose I fF (& HETE

REE IS5 S SR A5 R AR (Y, REARIE A = e, WiRT 7 AR . 80T LAd
HIE${MY_VAR} 5| H docker-compose SCfF 3R AR & . dockercompose.prod.yml ST HH LR 4T
SR T 5] IR A B

IdentityUrl=http://${ESHOP_PROD_EXTERNAL_DNS_NAME_OR_IP}:5105

WRIEE M ENIIABE (Linux, Windows, =&ML , LIARREK T ROIEMYIIAAEA &, (HE, )
ER 77 1EAEH .env XM, docker-compose SCAFSCRFLE .env U A B BRIAIA AL & . X LEIREAR
HVERBIME. (B2, BRHE N E E (EVEERFSEFPIHELRE) E5E

il ¥.env SCHRE AT docker-compose fir 2 S0 Je .

DL R~ 7R env S0, 4 eShopOnContainers b 2R f.env SCAF

# .env file
ESHOP_EXTERNAL_DNS_NAME_OR_IP=localhost
ESHOP_PROD_EXTERNAL_DNS_NAME_OR_IP=10.121.122.92

Docker-compose Z:3K.env S F146EAT k% N <variable>=<value> .

THER, BTN IE T RENEGAES env XA E XHIME. RPN, @it
ERREES env U B E REOME.

HoA B

e Overview of Docker Compose
https://docs.docker.com/compose/overview/

e  Multiple Compose files
https://docs.docker.com/compose/extends/#multiple-compose-files

>
@
B
e
%

AT e 1)

T,

Hat 2233 (/v A ASP.NET Core Docker B:f5

WRIELE Internet L5 1) Docker F1.NET Core %k}, &2k I Dockerfiles it 54 A% & i 2 75 2%
HhoR R R H 2 Docker WG AR BAME . IR ELoREIZR B, kA R R AR, S e DU N R
IR Docker W% . LLR/RBIE R T —ANE 11 Dockerfile.

FROM microsoft/dotnet

WORKDIR /app

ENV ASPNETCORE_URLS http://+:80
EXPOSE 80

COPY . .

RUN dotnet restore

ENTRYPOINT ["dotnet", "run"]

117 Error! No text of specified style in document.


https://github.com/dotnet-architecture/eShopOnContainers/blob/master/.env
https://docs.docker.com/compose/overview/
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IXHE ) Docker SCHFRT LIRS TAF. (HAZ, W LKA, el mig.

TER ARG RSB o, AW G sh R ds . ML P 228 107 R & B8R 3 — MR IR

2, RN E BRI . 4t (40 Docker Swarm, Kubernetes, DCOS § Azure Service Fabric)
I AT ) S T T AR SR o IR A 3 A T B I R T N I AT T Bk A A, DUE SAp 1k
AR, UEREN, ENHESLHEIT T . EBAMNIZEIEITI M dotnet CLI ] dotnet restore
A1 dotnet build i & AT IKE M e, WIELEVFZ 4 5 NET Core 1 Docker H1# % S 2 H & 2 B HEFE

NET BB\ — B AE MM E ) T4E, fli.NET Core 1 ASP.NET Core BN 2L IMESL . A& .NET
Core 2 — /N b FHZS /NS B NE LY, A BAE Ty T R Bk BE, AR T — 284161 Docker Bit
%, 141 Docker Hub #2/tf) microsoft/aspnetcore 6 Bf%, 57 ML microsoft/dotnet 7 5%
microsoft/nanoserver 8 MU AH L A E 471 GE.  microsoft / aspnetcore BUZ FE{iE aspnetcore_urls
Fli 1 80 [ H 3h ¥ B AR 4L 1) pre-ngend ZEA7; IX AN B AR S 3 TH A shid .

Hofth B35

e Building Optimized Docker Images with ASP.NET Core
https://blogs.msdn.microsoft.com/stevelasker/2016/09/29/building-optimized-docker-images-with-asp-
net-core/

MR (FFEURRR) AaBN AR

Docker )53 — ML A2 R LA IAC B 1 8 M S AR Y, A0 8-13 B, DA IE A 77 2B ity i
HLAS SRR A URA N R Y . 8T DOE I AT R LA E3s AT e R A s iz e s . (H AT
M, R LMEH S0 CI GREESRM0 B I8 R R A s .

Building the Application’s bits from a container

Installed

- Development machine RN o
| Windows or Mac) Docker Tp\ Windows or
= ( Docker for Mac

F _— _— L _— —_— _— —_— q
Windows CLI =i ). Docker Host (vm)
(PowerShell or CMD) (Linux VM, by default in

|

|

|

| JR— . I Docker for Windows/Mac)
I _l Shared drive | Build/CI
I (Source code, etc) | container
|

|

|

|

|

- Docker-compose -f docker-compose.ci.build.yml up Compilation using
- dotnet CLI

Based on
microsoft/aspnetcore-build

ees e I Image with SDKs
_ - - - - - - - - -

== Microsoft  Hyper-V VM in Windows 10

Mac CLI Published bits in folders
(bash) (project path/obj/Docker/publish)

exhy_ve xhyve hypervisor VM in Mac

[ 8-13. M B NET FH 91T 1F

ST X RGO, FRATIRAE T microsoft/aspnetcore-build 9 WtA%, #4AT LAfs FH € Sk 4 PR AN 2 165 11
ASP.NET Core M FHFEF. & B B 78 2 T microsoft/aspnetcore WG LG 1, X2 — AL TS
TR, WIRiRTiA .
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https://hub.docker.com/r/microsoft/aspnetcore/
https://hub.docker.com/r/microsoft/dotnet/
https://github.com/dotnet/dotnet-docker/blob/master/1.0/nanoserver/runtime/Dockerfile
https://blogs.msdn.microsoft.com/stevelasker/2016/09/29/building-optimized-docker-images-with-asp-net-core/
https://blogs.msdn.microsoft.com/stevelasker/2016/09/29/building-optimized-docker-images-with-asp-net-core/
https://hub.docker.com/r/microsoft/aspnetcore-build/
https://hub.docker.com/r/microsoft/aspnetcore/

% aspnetcore-build L5405 %% ASP.NET Core MR AT (— 1N %, B55.NET Core, ASP.NET
SDK, npm, Bower, Gulp %.

PAEA R TR B RO R . (R RATAEAEIZAT I 5 N AR T — My X R, o e Af
WG K, XEANER . 7F eShopOnContainers W L, %A LB IE1T LR docker-
compose i 4 WA A R R A T

docker-compose -f docker-compose.ci.build.yml up

Kl 8-14 IR TEMAATIBITH M A .

N Administrator: Windows PowerShell

PS D:\GITREPOS\eShopOnContainers> Docker-compose docker-compose.ci.
Creating network ' 'eshoponcontainers_default” with the default driver
‘reating eshoponcont1119rs ci-build_1
Attaching to eshoponcontainers_ci- bu11d 1
Restoring packages for fﬁlL, /services/Catalog/Catalog.API/Catalog.API.csproj.

Restoring packages for ,sr 'Services/Basket/Basket.API/Basket.API.csproj.
Restoring packages for /src/ Services/Identity/Identity.API/Identity.API. CSpID]...
Installing Microsoft.AspNetCore.DataProtection.Abstractions 1.1.0.

Installing Microsoft.AspNetCore.Cryptography.Internal 1.1.0.

Tnstalling Microsoft.DotNet.PlatformaAbstractions 1.1.0.

& 8-14. M 758 ) B HINET I/ FES7

IEARETE B, BB TR S E ci-build_1 2%, XL T aspnetcore-build {4, &R PAM
G TIAE M PC ik AR NN R o XU AT ATEILSE TR B 7E Linux AR 2R 4 12
NET Core Tl H, K NEZHIZITIEEIAN Docker Linux AL L.

Z W% ) docker-compose.ci.build.yml S0 ff (eShopOnContainers f{J—#43) &L NG,  f&aT LA
% #'E4# F§ microsoft/aspnetcore-build M5 55— M %88 .

version: '2'

services:
ci-build:
image: microsoft/aspnetcore-build:1.0-1.1
volumes:
- .i/src

working_dir: /src

command: /bin/bash -c "pushd ./src/Web/WebSPA && npm rebuild node-sass && pushd
Jo./../.. & dotnet restore ./eShopOnContainers-ServicesAndWebApps.sln && dotnet
publish ./eShopOnContainers-ServicesAndWebApps.sln -c Release -o
./obj/Docker/publish”

— B ARESIHEAT, R IT i T T H 3247 NET SDK dotnet restore #il dotnet
publish 4>, LL4ai%.NET Hif%. fEXARBid, T eShopOnContainers it 5 — T
TypeScript 1 Angular ()% F 3 SPA X1, EiEFHEATH npm K2 JavaScript {KBik &, HiZ#HES
NET “FHifiIE% .

dotnet publish 7y & #4 & IR AN T H SCHF e A (1) 2 PR AT 21)../obj/Docker/publish U2, 4nfA]
8-15 fliu .
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https://github.com/dotnet/eShopOnContainers/blob/master/docker-compose.ci.build.yml
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» This PC > SSD1TB (D) » GITREPOS » eShopOnContainers > src » Services » Catalog > Catalog.APl > obj » Docker » publish

~

Name Date modified Type Size

Pics 3/9/2017 11:32 AM File folder

refs 3/9/2017 11:32 AM File folder

runtimes 3/9/2017 11:32 AM File folder
« Catalog.APl.deps.json 3/13/2017 5:58 PM JSON Source File 195 KB
| Catalog.APLdII 3/13/2017 5:58 PM Application extension 47 KB
& Catalog.APLpdb 3/13/2017 5:58 PM Program Debug Data... 8 KB
« Catalog.APLruntimeconfig.json 3/13/2017 5:58 PM JSON Source File 1KB
__| Dockerfile 3/13/2017 5:58 PM File 1KB
%] Microsoft.AspNetCore.Antiforgery.dl| 3/13/2017 5:58 PM Application extension 52 KB
%] Microsoft.AspNetCore.Authorization.dIl 3/13/2017 5:58 PM Application extension 39 KB
| Microsoft.AspNetCore.Cors.dll 3/13/2017 5:58 PM Application extension 31KB

B/ 8-15. 1 dotnet publish 74k 119 X 1F

M CLI B Docker Bt
— B R R R R AR BIAR OGSO (REANIIE D, Rt SE PRt 2 Docker BUME . ik, &
Al LA H docker-compose build fil dockercompose up 4, WK 8-16 fFiis.

Building the Docker images and running the containers

' — Development machine
_ (Windows or Mac)

| =~ Local Images
Repositor P —— ==
Windows CLI ( p. y) v\. Docker Host (vv)
(PowerShell or CMD) I (Linux VM, by default in

Docker for Windows/Mac)

Application’s containers

.. oKX KoY
' xeNion kel

Containers based on

(bash) Published bits in folders .
P (projects’ path/obj/Docker/publish) I microsoft/aspnetcore image

== Microsoft Hyper-V VM in Windows 10

(*) Docker-compose up will also build the images
if they don’t exist in the local Image Repository uxhyve xhyve hypervisor VM in Mac

A& 8-16. #4# Docker HE(7 715 177574

7 8-17 1, &\ LA 2 docker-compose build T4 11247 75 20

¥ Administrator: Windows PowerShell

PS D:\GITREPOS\eShopOnContainers> docker-compose bul
basket.data uses an image, skipping

sql.data uses an image, :k1 pping

Building identity.api

Step 1/ FROM microsoft/aspnetcore:1.1

---> d00al7849c30

Step 2/6 : ARG source

---> Running in b149b22c88c9
---> 16295b92d4ee
Rem0v1nq intermediate container b149b22c88c9
! WORKDIR /app
31d193b6dc
oving intermediate container 3296c6a7cléf
p 4/6 : EXPOSE 80

& 8-17. (£} docker-compose build 714 Docker W15
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docker-compose build 1 docker-compose up iy 4 2 [A] [ X 5 7E T docker-compose up 46 £ L5
S B AZ N R AE

MIB{HH Visual Studio I, FTAIXLLPIRALE 5 G347 . Visual Studio i & .NET ML ?, 6%
Docker 4%, FfKi 45 #5358 3] Docker =ML, Visual Studio i&FEHL 7 HARIHRE, Hl4nE M Visual
Studio i 1E Docker FiEAT I 248 .

SRk, R LS & CI/CD EHiE ﬁﬁﬁ*ﬁﬁﬁ’]ﬁﬁ*’]kf“ﬁﬁﬁa? - WA AR ALY . g
%5, s HFHEA ] docker-compose up 41z 4T Docker W% .

At TR

e Building bits from a container: Setting the eShopOnContainers solution up in a Windows CLI
environment (dotnet CLI, Docker CLI and VS Code)
https://github.com/dotnet/eShopOnContainers/wiki/03.-Setting-the-eShopOnContainers-solution-up-
in-a-Windows-CLI-environment-(dotnet-CLI,-Docker-ClLI-and-VS-Code)

(TR R fa TR EARSS

T LK Bs 2 (SQL Server, PostgreSQL, MySQL %) e 25 45 7 MM iR 55 9% 1, sliAS R 38 42
B, BUAE =R PaaS IRSS ., 1 Azure SQL DB. {HSZ, XTI RAMPRIFES, K EAE s o
BATRGER, RRNEEE TN R, HFIE1T docker-compose i 4RI A & zh AN b F 2
JFo WX EELHE FEVE N A 2R AR IE AR, BOAEIR EER SRS, JEHMZLIHA MR
AHE, DA R Y .

1F SQL Server {ERN EAMARSBH REIBEN B EBIT

7£ eShopOnContainers #1, fF docker-compose.yml XX fFHE X T —44 K sql.data I %%, %5 asi8
17 SQL Server for Linux, FH SRS T FIFTE SQL Server #di g . (BT LIS BEANE0H 2 47
Bt —> SQL Server &%, {HIX T 245 Docker M Z HINAE. D TURSS 1Y B SE T REAMUIR 55 # A
58S EHE, XML RIE A SCH SQL #d e . (B EdE P mT LB AEAR AT b 7

NI FE R IR SQL Server %5 4% B docker-compose.yml SCAEH LR YAML ARG AT &, 1%3C
fF1E121T docker-compose up BT 1HVER, YAML /RS C4 AE A docker-compose.yml SCAFA
docker-compose.overrideyml X84 TRIEME .  GEEESKIAEIRLES SQL Server BUZAHK
R EGAE B0 . D

sql.data:
image: microsoft/mssql-server-linux
environment:
- SA_PASSWORD=your@password
- ACCEPT_EULA=Y
ports:
- "5434:1433"

PLF docker run 4 0] LLIZ AT IZ 2 5% -

docker run -e 'ACCEPT_EULA=Y' -e 'SA_PASSWORD= your@password' -p 1433:1433 -d
microsoft/mssql-server-linux
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https://github.com/dotnet/eShopOnContainers/wiki/03.-Setting-the-eShopOnContainers-solution-up-in-a-Windows-CLI-environment-(dotnet-CLI,-Docker-CLI-and-VS-Code)
https://github.com/dotnet/eShopOnContainers/wiki/03.-Setting-the-eShopOnContainers-solution-up-in-a-Windows-CLI-environment-(dotnet-CLI,-Docker-CLI-and-VS-Code)
https://github.com/dotnet-architecture/eShopOnContainers/blob/master/docker-compose.yml

E2, WRERE 2N HRT (W eShopOnContainers) , I{# ] docker-compose up it 4 8 J5
i, XS ANHET BB LTRAR.

B XA S SQL Server 24, AP IR AL 0PI 46 46 SQL Server.  — H SQL Server {E %
BIEAT, AT LB AR AL SQL FEHE (4 SQL Server Management Studio, Visual Studio # C# 1Yt
i) AT I S A e 1

eShopOnContainers N AR 7 ££ J8 2l N JE L e M 5K, VIR ARE A IR 55 2adle 128w (K7 ) e
WP

¥ SQL Server 1E 45 iz AT AMUAGE T AT e Joik Vi [a) SQL Server SEBIRE R, 4 ERTIR, B4
R FE RIS, PR 8 AT DL 1) SQL Server BRI 78 7 51 R £ J5 1 O R BU0s -4
BN ISAT R B
HAt 53
¢ Run the SQL Server Docker image on Linux, Mac, or Windows
https://docs.microsoft.com/en-us/sql/linux/sgl-server-linux-setup-docker

e  Connect and query SQL Server on Linux with sqlemd
https://docs.microsoft.com/en-us/sqgl/linux/sqgl-server-linux-connect-and-query-sqlcmd

7E Web Rz FFRFF B o RHE FE NI £ctE

AR NI J8 S 1) B PR s, 8T BLFE Web API T H 1 Startup 28911 Configure J7i&H i
I A :

public class Startup

{
// Other Startup code...
public void Configure(IApplicationBuilder app,
IHostingEnvironment env,
ILoggerFactory loggerFactory)
{
// Other Configure code...
// Seed data through our custom class
CatalogContextSeed.SeedAsync(app)
Wait();
// Other Configure code...
}
}

H 7& X [¥) CatalogContextSeed 2 H 1 LA R ARAL K 2 3H 78 508 -
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public class CatalogContextSeed

{
public static async Task SeedAsync(IApplicationBuilder applicationBuilder)
{
var context = (CatalogContext)applicationBuilder
.ApplicationServices.GetService(typeof(CatalogContext));
using (context)
{
context.Database.Migrate();
if (!context.CatalogBrands.Any())
{
context.CatalogBrands.AddRange(
GetPreconfiguredCatalogBrands());
await context.SaveChangesAsync();
}
if (!context.CatalogTypes.Any())
{
context.CatalogTypes.AddRange(
GetPreconfiguredCatalogTypes());
await context.SaveChangesAsync();
}
}
}
static IEnumerable<CatalogBrand> GetPreconfiguredCatalogBrands()
{
return new List<CatalogBrand>()
{
new CatalogBrand() { Brand = "Azure"},
new CatalogBrand() { Brand = ".NET" },
new CatalogBrand() { Brand = "Visual Studio" },
new CatalogBrand() { Brand = "SQL Server" }
}s
}
static IEnumerable<CatalogType> GetPreconfiguredCatalogTypes()
{
return new List<CatalogType>()
{
new CatalogType() { Type = "Mug"},
new CatalogType() { Type = "T-Shirt" },
new CatalogType() { Type = "Backpack" },
new CatalogType() { Type = "USB Memory Stick" }
}s5
}
}
o e

Mz,
L

IBAT SNBSS AR N — B B R R . BE NI IR T a A, B

TR G LI2AT I SQL Server S, o TR BE R AR H 45 -

EF Core InMemory ¥4EE 5E R #5E51TH) SQL Server

AT (0 5 — AN e 2 A Entity Framework InMemory 35 4227 . 487 LLZE Web
API T5i H 7 Startup 251 ConfigureServices 77721 16 72 1% Hc & -
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public class Startup
{
// Other Startup code ...
public void ConfigureServices(IServiceCollection services)

{

services.AddSingleton<IConfiguration>(Configuration);

// DbContext using an InMemory database provider
services.AddDbContext<CatalogContext>(opt => opt.UseInMemoryDatabase());

//(Alternative: DbContext using a SQL Server provider
//services.AddDbContext<CatalogContext>(c =>

/74

// c.UseSqlServer(Configuration[ "ConnectionString"]);
//

/1});

}
// Other Startup code ...

HRA —ADEEN S NAAEE EA SRR S R RV 20, Bilin, {8 WiF 2L EF Core LY
(7] LA e — 251, I WAEEEE AT I, DR EER S ARVFERINERE. (H2LEMEH
WAFE RIS, ETCiE A B S ERgME—R 5. BRI, NAFEEE ERIAT 0 5 HER) SQL Server HfE
TRIFATE SR - EASBIREE T Holf LR

BRfsitmitt, AAEBORE FE AR T F TR A SR A it . (E R, 0 SR A 8 % e 30 v B8 2 S BAT N
FERRAE R, U FEZAE RS SQL Server IXAE B SLHAR E. Ak, fERZEHIEAT SQL Server & —4
WUF kS, FF HEL EF Core InMemory i & 58 HER .

fE HFEA SR THY Redis ZEFFARSS

T LIE R 4% L1247 Redis, Hpl2 H T I A AR DL B SGIE T 6 XA BUAR T, PSS TT A
BT HOGIUE AT RS b, AOE R TAMIT AN, & 81 Cl/CD & b 1l il 15 .

SRIM, MIEAEAF IR Rz 4T Redis I, fielf 5314 Redis Microsoft Azure iX A (1) iy vl FiPE Mg v 5
%, Bff AN PaaS CFEEIRS) 817, HERMY, BHEEESEE TR R,

Redis #2413 #F Redis 1] Docker W% . 1ZBUE AT A\ Docker Hub 7E 1 URL 4b 345 :

https://hub.docker.com/redis/

S AT LU 7 i AR F T AT LR Docker CLI iy 45K B #5321T Docker Redis 75 #%:

docker run --name some-redis -d redis

Redis B4 4% expose:6379 (Redis A FH (15 ), PRl ARk 1) 28 4 B e 0t SR RN 25 2 EL Bl W] H o

7t eShopOnContainers #, basket.api T 55 18 HAE N A #2171 Redis Z&4F. 1% basket.data 7545 #
& X N2 754 docker-compose.yml SCAE—#B4y, LA R~ s :

//docker-compose.yml file

//...
basket.data:
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https://hub.docker.com/redis/

image: redis
expose:
- "6379"

docker-compose.yml H1 AR 5L T redis BAGE L T —/N 4400 basket.data BIZE4E, FEAE PR R A i
16379, XMMEE HAEM Docker EHLHIEAT I HAB 7 2% 15 ) -

s, £ docker-compose.override.yml £+, eShopOnContainers 7~ filf] basket.api #4655 X T
1% Redis A28 MIERE 15 -

basket.api:
environment:
// Other data ...
- ConnectionString=basket.data
- EventBusConnection=rabbitmq

TEMARSS (GRRCEH) 2 BRI AL T3 a0 i@ 3

IR PTIR, A I TS REE R, IR SS S SAE S R E R AT A, WS S SRR .
MBI 55 1T BRX S A RIS SR B SR, BT LUEE H S RML 5 Sk, IXTTRESBUE 2 1H
PR AT %R AT T R GUE H A F AL KPR AT . FRFR T DB oy — MR,
FELT DRI RIS AT Dl FAF AR AT FAF BT 0 APl B3 7T LURAG B T HERE (A 5 Bl A5 1 — A e 2 A
SKIL, 0 B BB B SR 2D A5 DABCR A /T TR R R 55 A 26

T DU A RS 2 DRSS IO 55 355, IR AHAR IR LR 55 2 I RS IR 4 — Ehk . e — B
HEM RN ALK AERDBIET, GRS WL ST LRI F R AT — D F AR A A T — 43D
k.

Implementing Asynchronous Event-Driven
communication with an Event Bus

_____________________________ 1
| Backend I
| Ir’ Basket Microservice \\I I
I
| l u Database as | I
———————————————————————— | > |
| /~ User-Profile Microservice \\\ L " Service . Cache )
! We Service 5
| : o Web API Service o I <] userupdated event > Buyer info I
| UpdateUser ! Event Bus o I
| | command UserUpdated event! | | (Publish/Subscribe Channel)
: (Publlsh Action) | [q UserUpdated event > Buyer info |
I | (BN Event Bus Abstractions/Interface I
I
I : Database i
"\ Other: I
I N o -7 NServiceBus
MassTransit \ /s I
I Etc.
| Eventual consistency between microservices' data based on event-driven async communication
_____________________________ ]

K& 8-18. LT FHF- LT F T A 50 7

AT anr] £ @ S S 2R 32 78 NET TS s2 Bl R i0iE s, Wk 8-18 . XTULH A AlRe
SEHL, A3 ISR R B LR 224, 0 RabbitMQ, Azure Service Bus B ] HiAth 25 = 77 FF U5 85 75 sk il
IS N
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RAAEFRGUE T EAETARSS B2

WIEERRR Ay Frid, 180T A Z Pl B IS R e F st il G F R R 2k, HIXLR R E XA . fil
RabbitMQ J& —FH BAEHACER, LRk §hin Azure Service Bus. NServiceBus. MassTransit &,
Brighter B2 —48,  KZHOX L i 7] AAE RabbitMQ o Azure Service Bus 2 [ TAfF. &K= dhik
PR T8 0 N R 7 T B 2 /D TR R 2 /0 TR R R R T i JE 1k

EEGHE T RIAEE, N T SEEUMES IR UE M 482k, W1 eShopOnContainers 7~ 771, ¥ RabbitMQ
2 LRI RS E N R ARIEAT, MRECEEH T . (Hax THRERATT BT LB = R85
, IETTRE TR BT AIE ] Azure Service Fabrice  WIARE T Em AR M EFE KIIhEE, 4 sagas, H
BRI AT R A SO R 5y, HAR DA TR AR 55 2%, W1 NServiceBus. MassTransit 1
Brighter t 2 EHAVFA I 448, & LABERT /£ W1 RabbitMQ F Docker 55 JZH AR IRt FHE A
OIS S 26 Thae, (HJ2 BT 7 B i I AR T 55 Z2 58 Hil (1 Al R FH SR Ui T BE A Ky 1 -

#HH: eShopOnContainers 7~ H & 7 (7R (9 A S 2 i ORI S BN I VERE TR . — BB e 23
TS AR IREN @S, AT TR, 8 R%E B B A 1 T R I IR 45 2R 77

£ s

SR T8 2R S5 BN R GUE RS R . XAl I AR 55 2 A R AT S A RSB
M. HFER AR 2RSS (BT TSRS AR R B BIR S5 I, R IUIR 55 A B
(ERSERERR LY LE AT

ERRFMIA LR —DEIRRAEE, W BIFR:

public class ProductPriceChangedIntegrationEvent : IntegrationEvent
{

public int ProductId { get; private set; }

public decimal NewPrice { get; private set; }

public decimal OldPrice { get; private set; }

public ProductPriceChangedIntegrationEvent(int productId, decimal newPrice,
decimal oldPrice)

{
ProductId = productld;
NewPrice = newPrice;
OldPrice = oldPrice;

}

}

FERRAESS AT DUR AT B B, B r 8 &2 1D 1 GUID.

SR A R DAEREA Gl IR 55 00 2 FRE PP kAT 28 3C, - IR e AT 12 5 AR BAUIR 55 A i), T 5 iR 55 4
P ) ViewModel (5% SCH 2. AEWE 2 AN RUIR S 2 3L = — AN s SRR, XA
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Event Bus
(Publish/Subscribe Channel)

Event Bus Abstractions/Interface

Event Bus Implementations

Azure Other:

RabbitMQ Service NServiceBgs
Bus MassTransit

etc.
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public interface IEventBus
{
void Publish(IntegrationEvent @event);
void Subscribe<T>(IIntegrationEventHandler<T> handler)
where T: IntegrationEvent;
void Unsubscribe<T>(IIntegrationEventHandler<T> handler)
where T : IntegrationEvent;

}

Publish J7 iR MR 8o S Ll SR BRFAE T R AT B Tz AR RORUIRSS o 1% 053 B A Al A
25 A8

Subscribe J7i% AR EEWCHAF R WURSAEH . XATEA IR BB R BT TR (
IntegrationEvent) . 28 i3 J& 2R 5% A B A i AT S5 I SR FH 0 R i A A B AR Y (el
W75 (lintegrationEventHandler<T>)

NFF R B IITFHFIEEAE H RabbitMQ SLHIHE AL/ 2

BHRBNMNZU, GRIROE AN TR TR RabbitMQ i H & L FHF AL, w4
eShopOnContainers b —#£, & RAEH TREIIF R FIMARIAEE . BRAEEOR HAE Ay mT Ba i £ 1 ik 55
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__subscribe _
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TEARIS T, EventBusRabbitMQ 5523 1738 1 1 IEventBus 42 1. 3% & 3 TAR MG NI, DUE AR T] LU
BT R /DA A U 480 381 A 72 A

public class EventBusRabbitMQ : IEventBus, IDisposable

{
// Implementation using RabbitMQ API

/..

BT R /IR A LR ) RabbitMQ SEBLAT U AEEI RS . BT HE S RabbitMQ it 55 43 1134
£, JRRACRE BB A RIS RS . B AU ARSI — A i, VRN AR A
RSP, XL R W LU CE RURSS . A AR SR GMEAANF 3T 5, e 8-21 fi
Zi

1&/H RabbitMQ LI & E I &7 i

LA R4S 2 eShopOnContainers 2y RabbitMQ SEIl S S 4k ¥ — &4y, PRI BR AR 55 2 kuidk, l i A
i EAR XL A . AU S5 3R RabbitMQ (EEHAEIE, 68— NS, SRERH B R A BB A1
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public class EventBusRabbitMQ : IEventBus, IDisposable
{
// Member objects and other methods ...
/] ...
public void Publish(IntegrationEvent @event)
{
var eventName = @event.GetType().Name;
var factory = new ConnectionFactory() { HostName = _connectionString };
using (var connection = factory.CreateConnection())
using (var channel = connection.CreateModel())
{
channel.ExchangeDeclare(exchange: _brokerName,
type: "direct");
string message = JsonConvert.SerializeObject(@event);
var body = Encoding.UTF8.GetBytes(message);
channel.BasicPublish(exchange: _brokerName,
routingKey: eventName,
basicProperties: null,
body: body);
}
}
}

I {E ] Polly E5ms, Al LAk eShopOnContainers 3 HIFEH Publish 75 (S BeAtag, n
RabbitMQ & A HE&2E, 2RI AT S EE —ERE. 2 H docker-compose Ja s 2451, ]
BB RAXAESL, 14 RabbitMQ %5 #5 1l fE Lt HAh 75 2% 5 301512

UIHTFTiR, RabbitMQ sA VXM REIECE, Ptz R e8I A/t ah 5 .

1 /5 RabbitMQ API SLHILT 7/

ARG —FE, LIRS L T RabbitMQ F S SCHL —# 7y FRERIA, 8 A E )
KB, BRARE R 2t .
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public class EventBusRabbitMQ : IEventBus, IDisposable
{
// Member objects and other methods ...
/...
public void Subscribe<T>(IIntegrationEventHandler<T> handler)
where T : IntegrationEvent
{
var eventName = typeof(T).Name;
if (_handlers.ContainsKey(eventName))
_handlers[eventName].Add(handler);
}
else
{
var channel = GetChannel();
channel.QueueBind(queue: _queueName,
exchange: _brokerName,
routingKey: eventName);
_handlers.Add(eventName, new List<IIntegrationEventHandler>());
_handlers[eventName].Add(handler);
_eventTypes.Add(typeof(T));
}
}
}

AT — M HOBIEOK M RabbitMQ FREC A, SAJF 45 LURHE 77 B /Ml A
PRI B T A S PR LR

Subscribe 77535 —/ lintegrationEventHandler X%, MUY AT S 0 —AN B TVE, BURE
FHIGH] IntegrationEvent X 5. K5, ZAIDK AL B P AN B — A FAH R ERE P A3, AR
AL B RN P i IR 55 R AR AN SR R SR B A B R . R P S ARG o AR AT PR S,
AR L ARG —METE, DM % 3 AT HAd IR 55 KA i, T ELAA RabbitMQ $2iciE
I FAE
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var eventBus = app.ApplicationServices.GetRequiredService<IEventBus>();
eventBus.Subscribe<ProductPriceChangedIntegrationEvent>(
ProductPriceChangedIntegrationEventHandler);

ZADIZAT )G, 1T RE RS KB RabbitMQ JEIEHHAT T . 4T 28R
ProductPriceChangedIntegrationEvent [V 5 2k, 2 ACSRE i FA% 34 45 i AR AL 3R e T AL BE
(% E
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[Route("api/vl/[controller]")]

public class CatalogController : ControllerBase

{
private readonly CatalogContext _context;
private readonly IOptionsSnapshot<Settings> _settings;
private readonly IEventBus _eventBus;

public CatalogController(CatalogContext context,
IOptionsSnapshot<Settings> settings,
IEventBus eventBus)

{
_context = context;
_settings = settings;
_eventBus = eventBus;
!/l ...

}

SRJE, AT DL SIES R A S e, Wl UpdateProduct 7574

[Route("update")]
[HttpPost]
public async Task<IActionResult> UpdateProduct([FromBody]CatalogItem product)

{

var item = await _context.CatalogItems.SingleOrDefaultAsync(
i => i.Id == product.Id);

/...
if (item.Price != product.Price)
{

var oldPrice = item.Price;

item.Price = product.Price;

_context.CatalogItems.Update(item);

var @event = new ProductPriceChangedIntegrationEvent(item.Id,
item.Price,
oldPrice);

// Commit changes in original transaction

await _context.SaveChangesAsync();

// Publish integration event to the event bus
// (RabbitMQ or a service bus underneath)
_eventBus.Publish(@event);

/] ...

FERXMELL T, BT AR RSS2 5 CRUD i ss, BIMIZAR B EAE Web APl #ii 85h. ££
BRI S . B RTLAYE CommandHandler 25H, 78R AR HE 38 2 J5 2B

TERTEFLESE LT IR IR FHEFI 2
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55 0 EFZ IR T BRI R AE Y. (HR, BMEMXMITE, LA MRS AR & 211
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// Update Product from the Catalog microservice

//

public async Task<IActionResult> UpdateProduct([FromBody]CatalogItem
productToUpdate)

{

var catalogItem =
await _catalogContext.CatalogItems.SingleOrDefaultAsync(i => i.Id ==
productToUpdate.Id);
if (catalogItem == null) return NotFound();

bool raiseProductPriceChangedEvent = false;

IntegrationEvent priceChangedEvent = null;

if (catalogItem.Price != productToUpdate.Price)
raiseProductPriceChangedEvent = true;

if (raiseProductPriceChangedEvent) // Create event if price has changed
{
var oldPrice = catalogItem.Price;
priceChangedEvent = new ProductPriceChangedIntegrationEvent(catalogItem.Id,
productToUpdate.Price,
oldPrice);
}
// Update current product
catalogItem = productToUpdate;

// Achieving atomicity between original DB and the IntegrationEventlLog
// with a local transaction
using (var transaction = _catalogContext.Database.BeginTransaction())
{

_catalogContext.CatalogItems.Update(catalogItem);

await _catalogContext.SaveChangesAsync();

// Save to EventLog only if product price changed
if(raiseProductPriceChangedEvent)
await _integrationEventLogService.SaveEventAsync(priceChangedEvent);

transaction.Commit();
}
// Publish to event bus only if product price changed
if (raiseProductPriceChangedEvent)

{

_eventBus.Publish(priceChangedEvent);

integrationEventLogService.MarkEventAsPublishedAsync(
priceChangedEvent);

}
return Ok();

7EBIE ProductPriceChangedintegrationEvent S22 J5, A7 R A6 SUBIRAE R F 55 T H %I
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Namespace Microsoft.eShopOnContainers.Services.Basket.
API.IntegrationEvents.EventHandling

{
public class ProductPriceChangedIntegrationEventHandler :
IIntegrationEventHandler<ProductPriceChangedIntegrationEvent>
{
private readonly IBasketRepository _repository;
public ProductPriceChangedIntegrationEventHandler(
IBasketRepository repository)
{
_repository = repository;
}
public async Task Handle(ProductPriceChangedIntegrationEvent @event)
{
var userIds = await _repository.GetUsers();
foreach (var id in userIds)
{
var basket = await _repository.GetBasket(id);
await UpdatePriceInBasketItems(@event.ProductId, @event.NewPrice,
basket);
}
}
private async Task UpdatePriceInBasketItems(int productId, decimal newPrice,
CustomerBasket basket)
{
var itemsToUpdate = basket?.Items?.Where(x => int.Parse(x.ProductId) ==
productId).ToList();
if (itemsToUpdate != null)
foreach (var item in itemsToUpdate)
{
if(item.UnitPrice != newPrice)
{
var originalPrice = item.UnitPrice;
item.UnitPrice = newPrice;
item.0ldUnitPrice = originalPrice;
}
}
await _repository.UpdateBasket(basket);
}
}
}
}
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e Event Driven Messaging
http://soapatterns.org/design patterns/event driven messaging

e Jimmy Bogard. Refactoring Towards Resilience: Evaluating Coupling
https://jimmybogard.com/refactoring-towards-resilience-evaluating-coupling/

e  Publish-Subscribe channel
http://www.enterpriseintegrationpatterns.com/patterns/messaging/PublishSubscribeChannel.html

e Communicating Between Bounded Contexts
https://msdn.microsoft.com/en-us/library/jj591572.aspx

e Eventual Consistency
https://en.wikipedia.org/wiki/Eventual consistency

e  Philip Brown. Strategies for Integrating Bounded Contexts
http://culttt.com/2014/11/26/strategies-integrating-bounded-contexts/

e  Chris Richardson. Developing Transactional Microservices Using Aggregates, Event Sourcing and
CQRS - Part 2
https://www.infog.com/articles/microservices-aggregates-events-cqrs-part-2-richardson
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https://www.rabbitmq.com/reliability.html#consumer
http://soapatterns.org/design_patterns/event_driven_messaging
https://jimmybogard.com/refactoring-towards-resilience-evaluating-coupling/
http://www.enterpriseintegrationpatterns.com/patterns/messaging/PublishSubscribeChannel.html
https://msdn.microsoft.com/en-us/library/jj591572.aspx
https://en.wikipedia.org/wiki/Eventual_consistency
http://culttt.com/2014/11/26/strategies-integrating-bounded-contexts/
https://www.infoq.com/articles/microservices-aggregates-events-cqrs-part-2-richardson

e  Chris Richardson. Event Sourcing pattern
http://microservices.io/patterns/data/event-sourcing.html

¢ Introducing Event Sourcing
https://msdn.microsoft.com/en-us/library/jj591559.aspx

o Event Store database. Official site.
https://geteventstore.com/

e  Patrick Nommensen. Event-Driven Data Management for Microservices
https://dzone.com/articles/event-driven-data-management-for-microservices-1

o The CAP Theorem
https://en.wikipedia.org/wiki/CAP theorem

o  What is CAP Theorem?
https://www.quora.com/What-Is-CAP-Theorem-1

e Data Consistency Primer
https://msdn.microsoft.com/en-us/library/dn589800.aspx

e Rick Saling. The CAP Theorem: Why “Everything is Different” with the Cloud and Internet
https://blogs.msdn.microsoft.com/rickatmicrosoft/2013/01/03/the-cap-theorem-why-everything-is-
different-with-the-cloud-and-internet/

e  Eric Brewer. CAP Twelve Years Later: How the "Rules" Have Changed
https://www.infog.com/articles/cap-twelve-years-later-how-the-rules-have-changed

e Participating in External (DTC) Transactions (MSMQ)
https://msdn.microsoft.com/en-us/library/ms978430.aspx#bdadotnetasync2 topic3c

e Azure Service Bus. Brokered Messaging: Duplicate Detection
https://code.msdn.microsoft.com/Brokered-Messaging-cOacea25

e Reliability Guide (RabbitMQ documentation)
https://www.rabbitmg.com/reliability.html#consumer
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https://msdn.microsoft.com/en-us/library/dn589800.aspx
https://blogs.msdn.microsoft.com/rickatmicrosoft/2013/01/03/the-cap-theorem-why-everything-is-different-with-the-cloud-and-internet/
https://blogs.msdn.microsoft.com/rickatmicrosoft/2013/01/03/the-cap-theorem-why-everything-is-different-with-the-cloud-and-internet/
https://www.infoq.com/articles/cap-twelve-years-later-how-the-rules-have-changed
https://msdn.microsoft.com/en-us/library/ms978430.aspx%23bdadotnetasync2_topic3c
https://code.msdn.microsoft.com/Brokered-Messaging-c0acea25
https://www.rabbitmq.com/reliability.html%23consumer

N, ASP.NET Core k5 F1 Web N H

i 28 & AT ASP.NET Core API Iz 2511 ASP.NET MVC Web B FHFE/F %085y . Rk, ERNZAHG
P 8% 2 SN R 7 I FUIH IR TR B sl uln] O EHR HIX R ORAE,  JF AT DLAE &% 2 287 3085
ARSI R

T T BRI AT R TR A AN R 3 6 45 RIS AT 15 00, IF AR FLARAT (000 545 1 1) 45 SRR 1 1 4%
MmN, (ESZ, XRS5 I R 124 LU LA R

o TR, RPN B ORI RE P I A N LA BUW AR . (8 WS 4L APL,

o BRI, XA CRALIEAZ HLAR TN T 25 T U Bl A i AN AR AT TR RS
AL ALE APLL UL 8RB 5 1/0,  H G S5 RAE R EIE I .

o ONERANIRSSHEAT DIREM . X LI B RN F R 4 A P B OIS AT .

o RS, XL TRAR IR 1 B A 5 A DL, B RIS 2 A RS R, 0 TR AR
R, SRR B E e I, XML, XEWE E RIS (B, A

dockercompose up) -

5230 ASP.NET Core Web API #92 55i3%

BTN PSS N I RE 7 (K — &0y, 5 HAERZA Ao R AR B . B oo Il Bt Tl 2 25 1)
ARRE, I EAS Action BRI A, 1A HARH IR 28 A 5 (AT . B ek AN 2 el 241
PEAZ T A I, R B et H B

R R 8 H Action BEAT BT, TR ORI A OTEEATRIAT . 40 Es B el i m] it e it
JEAS, BB IRE R, ROMATT A TR BOX — PR, oni Gl IR E S Tk, 18
AR, — KOG S ST T LA R s 1T, A 2R Z KT

FITIAR 2 FE T 10 xUnit.net. MSTest. Moq Bt NUnit 22 & IIRHE S SE I . X T
eShopOnContainers ZH B &, ATIELEMH XUnit.

H1E09 Web APz &4 5 ST, ErT DMEH] C# AP new SR8y FLESEGIfL i a3, LAME
MR AT B pRIIEAT . LU R/ BIR o 1 4l F XUnit VA0 BUHE A AT BE#R A
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[Fact]
public void Add_new_Order_raises_new_event()

{
// Arrange
var street = " FakeStreet ";
var city = "FakeCity";
// Other variables omitted for brevity ..
// Act
var fakeOrder = new Order(new Address(street, city, state, country, zipcode),
cardTypeId, cardNumber,
cardSecurityNumber, cardHolderName,
cardExpiration);
// Assert
Assert.Equal(fakeOrder.DomainEvents.Count, expectedResult);
}

NG MEARSS SEILE pFnzh REill iR

wn b ik, SR RE IR A AR M E . 2RI, #E ASP.INET Core £l &% i SEILHY
Jr AR, T CAAEAR T P 3T 14 F e SR TE R il 1

G RSN DR S PR P O L AFAE SR BN E S I 384T ASP.NET Core SCH-F {3 B Tl 1xCHE S2 F) 5 Fe
BT BRI Web EHL, 7T I A BRI SR 1 JC 75 R 45 T4

HHTEIMA R, S Ra i B R 7 S SR I R, Bl e, SO ARG, MR TR IREL Web
TR o B 5T 1 Ak Y R SUh A ADUS RAC R IX 8 50T e (HAR BRI H R A R e 4% IR U
77 G IR e R gE—i TAE, Pt TR, A ZAE R B R R A, BN A4
SRt vt e 2R U i) s A R 55 O R 55 R A

PR A B b B e I AT SR ARG B, I HLRUDA B B sl T R i 28, pr L e A MAEAE L f T
Mg — M EER . Bk, XS AT I G m BARR 1 & — M F % -

ASP.NET Core & —/NHE MG Web 4L, FTAH T 4B HTTP 3R JC /6 M IT4E, IXEIRE &
A DA LGS A L SE ) Web ML RIS AT X 26, MK Web EHLE SN

Microsoft. AspNetCore.TestHost [ NuGet 44 14. ‘&7 LAASINBIEE S0 H 1, FFFH THE% ASP.NET
Core NMHFE/F

W R ACHS 7R, 245808 ASP.INET Core 4% #3622 42 MRy, ] DU I 35 LS9 Ak 12 1) 2%
X5 HTTP WERAHY, (HE @ Ep,
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public class PrimelWebDefaultRequestShould
{
private readonly TestServer _server;
private readonly HttpClient _client;
public PrimeWebDefaultRequestShould()
{
// Arrange
_server = new TestServer(new WebHostBuilder()
.UseStartup<Startup>());
_client = _server.CreateClient();
}
[Fact]
public async Task ReturnHelloWorld()
{
// Act
var response = await _client.GetAsync("/");
response.EnsureSuccessStatusCode();

var responseString = await response.Content.ReadAsStringAsync();

// Assert
Assert.Equal("Hello World!",
responseString);

}

}
HAb TR

e  Steve Smith. Testing controllers (ASP.NET Core)
https://docs.microsoft.com/en-us/aspnet/core/mvc/controllers/testing
e Steve Smith. Integration testing (ASP.NET Core)
https://docs.microsoft.com/en-us/aspnet/core/testing/integration-testing
e Unit testing in .NET Core using dotnet test
https://docs.microsoft.com/en-us/dotnet/articles/core/testing/unit-testing-with-dotnet-test
e  xUnit.net. Official site.
https://xunit.github.io/
e  Unit Test Basics.
https://msdn.microsoft.com/en-us/library/hh694602.aspx
e Mogq. GitHub repo.
https://github.com/mog/moq
e  NUnit. Official site.
https://www.nunit.org/

LA N ARF LSLIARSS i

WRTHTAR, N2 254 N R, B IR 45 # 75 2L7E Docker LB #EERFHIg/T . Wi El
iy ARSI, A4S 2 MRS 1 2 AN AE, BOREIEILIZT docker-compose fir 4 (B HABIRALIAL
i, R IEEAYIRE) 7E Docker FHLHEE G SN ARETF . — BEAN AT LHITE
(RS IEAEIEAT, Ak T DA T bty 380 3 P 2 BRI T 6 Ao

GIVFIET UME . fER T N T (8384 Docker-compose.ci.buildyml) ] docker-
compose.yml SCAFR, AT LTI TT RPN 5 LAME A dotnet test. &8 RT LA A 55—
compose 3, PAERE H s spig k. @i 5 —4 compose X HATAE SN, A4
A LIRSS AR 2, A ET DA RIS AT /T, A OCHUR 0 28 58 B R JRUARIRAS .
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https://docs.microsoft.com/en-us/dotnet/articles/core/testing/unit-testing-with-dotnet-test
https://xunit.github.io/
https://msdn.microsoft.com/en-us/library/hh694602.aspx
https://github.com/moq/moq
https://www.nunit.org/
https://docs.microsoft.com/en-us/dotnet/articles/core/tools/dotnet-test

— HE N HRFEREIFET)E, W8iE4T Visual Studio, #a] LS R SF1 0 . B G AT DAZE
Visual Studio Team Services {3 fF Docker 78 2% I HAl ClI/CD R GiH) Cl & 1E H H 2hi8 174 it
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TEASARSS T am s Sk IX B 15 1
(DDD) #Fnfna&E8ER =M &
(CQRS) NXSpg\l & Z= 4

J/E\i H.
I TN

K FE RS ZEHFAE L T IR o ST R S e T XAl 55 ST 1T PR -

AT T TR M T A B R ORI T AR G oK AU SRR AR, AN A B A R I R £ el A 55 i S B
(B = IR 55 o AT THE M AR Ut T gk 5 e it (DDD) Mln & E AT E (CQRS) Ji
%, W 9-11 Fivk.

External Architecture  Internal Architecture
per application per microservice

A A

[ Client Apps \\‘

i
i

i

| Mobile | &

| App

i ]
i

= 1
| Web —— — g !
App 12— E

+ External microservice patterns Internal DDD patterns in addition to
+ Inter service communication S.O.LLD. principles and Dependency
+ Pub/Sub and Event-Driven Injection

B 9-1. S| bR ES 1) LU R FF IS 1 P e e R

BRI, R BARIRE RS F A, thlnin{a 23l ASP.NET Core Web API IR % 854047 ] Swashbuckle
5% Swagger TCEE, W [FRER ] T4 P9 9 DDD A2 S B i 58 s R AU 5% o A 5 i — 2 il
S, PRI R0 b 2 i o R 1) SI B [ st S P AR X B, BB AT AT 2 B B AWUIR 55

AEH AR T eShopOnContainers 2% 127 I RIL I CQRS B, A5, KBEZ/ 4 DDD HiAR
o DME AT AR 5 O R v 4 21 7T DL ) A JE
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DDD & MR FE, WE HEEW LI IE. A LLE Eric Evans 45 11 (SUSIRE) %
i) PAK Vaughn Vernon, Jimmy Nilsson, Greg Young, Udi Dahan, Jimmy Bogard, % DDD/CQRS %%
BEMMIA RN T B2 K2 BN T EZ UM R B R 30 55 U 4 5T 1) Sk A
2 iz H) DDD A

HoAs 55
DDD (Domain-Driven Design)

e  Eric Evans. Domain Language
http://domainlanguage.com/
e  Martin Fowler. Domain-Driven Design
http://martinfowler.com/tags/domain%20driven%20design.html
e Jimmy Bogard. Strengthening your domain: a primer
https://lostechies.com/jimmybogard/2010/02/04/strengthening-your-domain-a-primer/
DDD books

e  Eric Evans. Domain-Driven Design: Tackling Complexity in the Heart of Software
https://www.amazon.com/Domain-Driven-Design-Tackling-Complexity-Software/dp/0321125215/

e  Eric Evans. Domain-Driven Design Reference: Definitions and Pattern Summaries
https://www.amazon.com/Domain-Driven-Design-Reference-Definitions-2014-09-22/dp/B01N8YB4Z0O/

e Vaughn Vernon. Implementing Domain-Driven Design
https://www.amazon.com/Implementing-Domain-Driven-Design-Vaughn-Vernon/dp/0321834577/

e Vaughn Vernon. Domain-Driven Design Distilled
https://www.amazon.com/Domain-Driven-Design-Distilled-Vaughn-Vernon/dp/0134434420/

e Jimmy Nilsson. Applying Domain-Driven Design and Patterns
https://www.amazon.com/Applying-Domain-Driven-Design-Patterns-Examples/dp/0321268202/

e Cesar de la Torre. N-Layered Domain-Oriented Architecture Guide with .NET
https://www.amazon.com/N-Layered-Domain-Oriented-Architecture-Guide-NET/dp/8493903612/

e Abel Avram and Floyd Marinescu. Domain-Driven Design Quickly
https://www.amazon.com/Domain-Driven-Design-Quickly-Abel-Avram/dp/1411609255/

e  Scott Millett, Nick Tune - Patterns, Principles, and Practices of Domain-Driven Design
http://www.wrox.com/WileyCDA/WroxTitle/Patterns-Principles-and-Practices-of-Domain-Driven-
Design.productCd-1118714709.html

DDD training

e Julie Lerman and Steve Smith. Domain-Driven Design Fundamentals
http://bit.ly/PS-DDD

ERARSS s H LAY CQRS F1 DDD A=

CQRS & — MR/ B i 5 Bl A (M A . AHRRTE " Ar 2 &) 70 B (CQS) " J5ZA 2 Bertrand
Meyer 7EAih )% 1 Object Oriented Software Construction CIj [ X R HLESEHD e L. HLFEA
{1 RE AR R 2R e 4R A 2 18 B ST A TR (2031 <

o Hifl: EWNREPIZRFANAERREMRELIZ W EREAREEM (Side effect) 1.
o % MADWERGRE, WA RIE.

CQS A&/ M S —— e 4R W AT O B W B 2 IAH R R 5. AN ITVEEE 4R ]
IREEANAIRGE, HEDRBMAES (repository pattern) X4t 1] LUEAE CQS. CQS LA
HifE CQRS A M o
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https://lostechies.com/jimmybogard/2010/02/04/strengthening-your-domain-a-primer/
https://www.amazon.com/Domain-Driven-Design-Tackling-Complexity-Software/dp/0321125215/
https://www.amazon.com/Domain-Driven-Design-Reference-Definitions-2014-09-22/dp/B01N8YB4ZO/
https://www.amazon.com/Implementing-Domain-Driven-Design-Vaughn-Vernon/dp/0321834577/
https://www.amazon.com/Domain-Driven-Design-Distilled-Vaughn-Vernon/dp/0134434420/
https://www.amazon.com/Applying-Domain-Driven-Design-Patterns-Examples/dp/0321268202/
https://www.amazon.com/N-Layered-Domain-Oriented-Architecture-Guide-NET/dp/8493903612/
https://www.amazon.com/Domain-Driven-Design-Quickly-Abel-Avram/dp/1411609255/
http://bit.ly/PS-DDD
https://martinfowler.com/bliki/CommandQuerySeparation.html

MRS (CQRS) (https://martinfowler.com/bliki/CQRS.html) Hi Greg Young #&, FH.
# Udi Dahan 58 AsaZUHEZ), ©AT CQS W, RAEETMAM. Sl DIER T4 FALLK
I ERER EES R 2SR, CQRS W LLHILEE m g b . i — A RGN
ol B (D BRERIS N CEFD xR 0, — ¥ & CQRS MRS BESLEL T X $idf
J2E BEE (R S 3Y5 (Event-Sourcing (ES) http://codebetter.com/gregyoung/2010/02/20/why-use-
event-sourcing/) o FTPAR 5 EAEGURAE Y th AR AR BT, AR AP L ADIRS I8 . R0, XIFAR
Afam pr RN 7, BAVE A R R 1) CQRS A8, (0K 25 1 At 2 H 49 B8 Hi K

CQRS 1y BT SR, d A HE MBI A —AZE (ayer) , AR DR B DEMAH
OB GER, BATRMEE, AFRES - MEdEE) IF A€ B B MEAR 4L 514
2. HHERIRZ, PANRITUEMRFRZE (ter) & MRS B, WFEATERIE 55 (ordering il
55D A PRI o 8 73 Tt R AR AN (R R 3R 55 o AR SE B, DA mT DL Ak . ST st 1 97
J&, BRI,

CQRS EMA LI E BN TR/ S8R — X R, e i 8 I AR E RS O P ) sl
&, AL EE ST B 2 CQRS ik . (HARX EAE AN T7 30, JATH B AR R B 3R & 55 A
DDD Q2 A A i oy BAT T 2 RAG L&

— NPT AR 55 1451 T & eShopOnContainers 2% N H 1) ordering ik %5 . BEARSS SEEL T — A3
T CQRS J7 ANHITHIR DS, B A FH R — B DR sl 5 e, i R ek 2 AR Y fin | DDD A%
[MEFHEA, wEl 9-2 frs.

Simplified CQRS and DDD microservice
High level design

r | | | | | | | | | | | | | | | | | | | I | | | | | | | | | | | | L]
Docker Host
. |
| S
P e T T ~ I
I /" Logical “Ordering” Microservice \
! P
| l "Ordering” API !
|
[ Container !
I | Web API Queries & : I
External IP ! Internal IP. ViewModels - I I
and Port I : and Port *Ordering" |
: = = Database : I
ommands |
I : Domain-Model Updates I
! sQL Server | I
I \ )
I \\\ ’/// I

B 9-2. it %ET CQRS #1DDD HIiiR%
MNHZERTLLZ Web APl H & o BEANE EL BT TS IR 55 i 4 AU B Al 2 458 8 CQRS 1513

27> WAL IR CRp 50 D% 7 i 82 B AR SR o XA T7AUfRAESR | DDD B2 R
AR AW TR R F SR AT E S W EHE.
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5+ CQRS #11 CQS 772N %] eShopOnContainers
) DDD 35

eShopOnContainers Z7% % ' ordering ik %5 1 ¥ iH 2T CQRS R, #Rif, (ALZH 7 & b
A3 B I HL oA 255 A A [0 P s e ) e 14 B 19 7 =X

REERAR ST, JF OB e X B, AR RSF (idempotent) f): LR ERZ I, RIEHIR
SRAZES AT DUE AN 3 B R A S 55 R I AR 5 " O AU, R ordering
TR S5 IEAE A FH — AN T AL ¥ CQRS J7ik, A8 AR R R B8 e

F i, A, MR AT AEE R, R T RGHPIRE . S, HRTE K DDD SR M
FIH AP RN RGP, TR T R AL PR A 2R MR 22 AR Bl R e LR

AR R ) DDD A AANSIZ A WS o S AT RGE eI 51 H R X LERR B A I R O HERS 2 —
BehfAb, PRANTE T R . R A R HARARADAE R GUIRAS I I i o ARTATIX SEFR i ZE L. A ifY
HHs I N 7 KGR, IFRA K Z AL,

AR AR AR R G, BATE A AT O AT T R, MR, R RS,
R Vr 2 WU RAL N A BT R TUR I R R e TTREA R o BT IR XA AL 5, 508
o

HIEROE RN TR, SEZAERNRIERDNRERARERRMNS . kgn T 2%
tE.

Wk 9-2 o, ASR R EUAAERUIR 55 (3 55 1/ Xk (B e & k) ] DDD #l. &l
A LLR H SE B 7598, JEAEAE CQRS T M dr 440 IT .

R TSEBE T, nTVAR 2 5 AR R, Ll s ) ORM, 1 EF Core, AutoMapper BLST, 171
R, ME, Wik E (Materialized View)E/#% ORM .

ARG AILE eShopOnContainers (4572 ordering k%) ., BATEFEAE HHAE ORM
Dapper https://github.com/StackExchange/dapper-dot-net) Sl EL e, 3T SQL i A)SZH 435
AW P LIRS SRR, R EAE AR IR D

TR, ELTTE, R B SRR AL B HE P rh iR th 7 2T Dapper ST f HARE AR (4F EF)
i) 77 R R SQL A

CQRS Fi1 DDD # A 2 TR 4K

P CQRS F1°K £ %4 DDD #2: (1 DDD JZEBA G WA AR X (architectural style
), T AR B (architecture pattern) J2dEW E . k%S, SOA FF{FIKZNEEH (EDA) =&
ZRR KA B, AR 2 AN A RS, I DM UIRSS . CQRS Al DDD #E Uik B4~ R G s 4L
M9, X, e IR RS P

ARBA LT (BO FRAAFBIBN RIEPTTAR, k77 E AR BRI
s SEATAER AR OL N G FIRE AR O S BRI, A ESEAT CQRS A1 DDD #i. RZ T R4, A7
R SCEUIR 55 S A B, AT DU T R CRUD 855577 Uk B
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https://github.com/StackExchange/dapper-dot-net

RAT— M HRE P2 H ATt (K R Sl 20 0m N R PP (iR R gk (Bildn, BOIRS52eM) o AT,
N R 7 AR (RN AT T SCEURIR 55 IR B TR AR R T B 1 AR R A 2R B 1 B S U
AAERBE R, A E i CQRS B DDD A A Sk

HoAth B

e Martin Fowler. CQRS
https://martinfowler.com/bliki/CQRS.html

e Greg Young. CQS vs. CQRS
http://codebetter.com/gregyoung/2009/08/13/command-query-separation/

e Greg Young. CQRS Documents
https://cgrs.files.wordpress.com/2010/11/cqrs documents.pdf

e Greg Young. CQRS, Task Based Uls and Event Sourcing
http://codebetter.com/gregyoung/2010/02/16/cqrs-task-based-uis-event-sourcing-agh/

e Udi Dahan. Clarified CQRS
http://udidahan.com/2009/12/09/clarified-cqrs/

e CQRS
http://udidahan.com/2009/12/09/clarified-cqrs/

e Event-Sourcing (ES)
http://codebetter.com/gregyoung/2010/02/20/why-use-event-sourcing/

£ CQRS 135 SR st i/ &1

X T/, eShopOnContainers 2% B %7 (1) ordering Uik 55 437t SEIL 1 A1 DDD 452 8 Fl 2 55
PEXIE TR AW . X EERFUOAN B E S ERZRARF R . 5 AT F 550 08 HE 02 4
F—J7T, B (idempotent) [, R LARIATIESAR UG 2 .

HITEART ., W 9-3 Fian. AP TR EAE2E4 (g A ORM, i Dapper) ] Web
AP| P B SEBL,  JFARYE Ul B AR 7 1 7 ZHR [F1 3 45 ViewModel

High level “Queries-side” in a simplified CQRS

Dynamic
Query
Query ViewModels
params API

recults  INterface
=] Infrastructure < o

(MicroORM or
Entity Framework)

Database

K 9-3. CORS 4 /R5 145 [ HHI 25 18 77 26
KRR T . BWE LE BRI N EA Bl BRI — A3 ViewModel . 1T #

RS (idempotent) [, JTEWREMWKIKEGEZ D, BN ESE S, FILHASZHZMAE 1
fE47 DDD BRI IRE], Bl EMIL e, K2 a5 H5 X BRI EE . R 2 EE & i
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Ul Frfe B2 R, JHR B4 ViewModel, BT SQLIBRA BT BEATMEARE X G&F
ViewModel [)2%) .

T — AN R 7, BT AW i 75 4GRS https://github.com/dotnet-
architecture/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.APl/Application/Querie
s/OrderQueries.cs (4l Dapper https://github.com/StackExchange/Dapper 54 1§ ORM fXf5) Af
PAFE[R] —> Web AP IUH 1523 o ] 9-4 SR TiX—fl. BB E LAE eShopOnContainers fi# k75
ZH ) Ordering AP IR 45 3 H

4 Ordering
4 5] Ordering.API
> &/ Properties
P =B References
&0 Dependencies
4 6.l Application

p
D &l Decorators

P & ¥ |OrderQueries.cs
P &C* OrderQueries.cs

/& 9-4. eShopOnContainers /9 Ordering /%1172 1]

I FR SR A R TR T T VA% P i N FEFr 2R 527 ViewModel

HT AT A2 T 3RA5 5 7 i NP R e T 85 (K0 e, T DA AT AR S 250 0 3% [ P el D 2 P i 5
JRIR AT SRR . X AR R B A 0 5 (DTO) #104 ViewModel

REEAE (ViewModel) AT LA B Hofis i 2 A LR sR IR A5 2R, EEAE AR S) X
SRR P E LM Z AN REZ A EE R EXAELT, BTSSRI T O &, FrelRE
L FML AR S AW RN, AT LARE R A P RE G B AT RANS o XA TVE NI RN 51 B2 B B A
RO TR R EVER A 77

ViewModels 7] DURAEE 2 LSRR . B eATm] LR T $UT I & W s &6)E (A17E Ordering
TR SS PSEBLT) XTI AN GOR U AR H dE

fifi | Dapper {EN#% ORM LINE 1

A LU AT 438 ORM, EF Core, H:Z 4l ADONET #EATHW. fERFIN AT, WATH
eShopOnContainers H'[{] Ordering Ik %5i% 4% T Dapper /£ NiFAT I ORM ) —ANMBIF HI 617
BRI RUE T A S ERE R4l SQL &ill, BB RN EERENES. [ H Dapper, &n g5 —4
A DA A AR 2 AR 1) SQL 2]

a Commands

Dapper s& —/MUEITH (1 Sam Saffron fJ#) , J& Stack Overflow https://stackoverflow.com/ Hfff
R —3 5y . EAE ] Dapper, %A 7 %iEid Dapper NuGet {4
https://www.nuget.org/packages/Dapper #4735, 41~ EFIR.

Dapper by Sam Saffron, Marc Gravell, Nick Craver @ v1502
A high performance Micro-ORM

WTEARIN— using 154), DMEE RS A] LLTs 7] Dapper ¥ & ik
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LAY 48 B Dapper I, A LLEL24# H] System.Data.SqlClient iy 4% 2% [A] ) SqlClient 2. it
QueryAsync J7iERYJ& SqlClient SE1 HA Y 2 U715, 1 B d RO AT 2 .

HASTEHSH) ViewModel

WK BT/~ B9 Ordering f R 25 HIARAS, 2R [BI K 7 ViewModel #52& LABNZS 7 L) . X ERE
FHR A BRI T A WA S . WERE M AW BOERRINET S, 2B sh 2SI N 2R 5
ViewModel o X Ff 5o /b 1 03k T A0 A A B R S e A W B TR, AT VAT I R S I
HEEBE A AR AR A 2R

using Dapper;

using Microsoft.Extensions.Configuration;
using System.Data.SqlClient;

using System.Threading.Tasks;

using System.Dynamic;

using System.Collections.Generic;

public class OrderQueries : IOrderQueries

{

public async Task<IEnumerable<dynamic>> GetOrdersAsync()

{

using (var connection = new SqlConnection(_connectionString))

{

connection.Open();

return await connection.QueryAsync<dynamic>(@"SELECT o.[Id] as ordernumber,
o.[OrderDate] as [date],os.[Name] as [status],
SUM(oi.units*oi.unitprice) as total
FROM [ordering].[Orders] o
LEFT JOIN[ordering].[orderitems] oi ON o0.Id = oi.orderid
LEFT JOIN[ordering].[orderstatus] os on o.0OrderStatusId = os.Id
GROUP BY o0.[Id], o.[OrderDate], os.[Name]");

HER)—mie, EE AR, R EEE R S s S AL A0 ViewModel .

ST RZHE W, BAFERE X DTO 5 ViewModel 25, iXFERT LH4RL AR B M BB WM. (HiE, W
REAF ViewModels [ X A% contract FEFETE A%, &0 LLHUE X ViewModel (i X i DTO)

o

oAt G5
o Dapper

https://github.com/StackExchange/dapper-dot-net
¢ Julie Lerman. Data Points - Dapper, Entity Framework and Hybrid Apps (MSDN Mag. article)
https://msdn.microsoft.com/en-us/magazine/mt703432.aspx
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M), IR ANE SRR ISR, EiRE THZ ARSI, flnEaE5E (kR
M ATIAR R https://martinfowler.com/bliki/AnemicDomainModel.html) 4TSz, x5, EE&M
AWM (aggregate root)  (ERARSEAR) KNSR SCRFAFISEI . AT A2 73X 28 oy SR 1) e T H i s
Mo

A IX L5 DDD BEARF AR N A BA BEW 7 >) 28 1M 1y S2iits DDD J5 A I MRAG . (H B 21 E 7
AR LY, MRALUCES, EHAFE SR, MRS ARE CORIES) - s, Hf
FE SN B AT B Z 55 I A AR 5 I, 4 R DDD 759, SRS AER DT, 1% CRUD k%5, AILLH]
ST LR VA AT B

T2 B2 1 PR Vv R XRS5 (K DGHEAT 25 . DDD B n] DAFEBIAE T At b i 52 e vk . X T4
AT LSO R, SR LR E SON TS B I Se ik, (X RANE G, ML &1
SE SR L ST I U R . TR AR BT AU 55 T e IR0 TN I AL R 25 O B 1Y
RS5OSR OLT, BC B0l S5 IR 55 AT LAl 2 AN SER IR S5 41 DDD 52 RIA A1, ik
s tt.

PRFFIARSS LT SCA AT B

Ty AR FREBE 2 (B TR B S AL B TN LSS H AR . G, ) E B fe /N BT RE A R
W55, AR ZAE T E NIRRT, RN %S 2 m A R EYQNEIL A . 5=, IR R RR S
A I RAEAE o X H AR AT A AR A . S RZE R R G i U T BE 2 )N IR S RP T E AT
HREFE P AE 10 b B S X 2 BB L A B R SO PR . R SRR A IR B TR SO SR
B

TRBLT A G St B KA 218 https://sourcemaking.com/refactoring/smells/inappropriate-
intimacy. 1S FANMEOR S5 75 B PME, EAIRZ/E N E — MRS .

7 MERFRAE K TR B BB R RUIR S UK SEH AR S R BRI S5 R, A EAZEIE
ISR

DDD #ikF v =

REBAFEBEAN SR NN AR HZERE . KRR —NEEE, 5REHES
BT, BN ERN T HIIT RN RERAE P E L. ARKE (A ER R SRR E
) AR A FEIZEAY, I BRI IX SE A 2 (R AT 8% .

B, W DAMNECHE PE N sefA . SR, T L@ REST Web API 44354315 [ B0 ELHE FLAth S 1 HoAth 204t
MfE RREKIERZ M i Ul T 2246 N2, QUSSR OSSR R T, ARLZERE R AR T3
X H, HinERE.

BEAh, R ERAMAHRNEAE GES RS E R P IRBOHRIER ) BRER RS 12
il Bk, SHAEARSE PR E, FEATE Ul G0, SRS vl s R 90 1E . 31X 2& ViewModel
FiT . ViewModel /&% I T 3RR 2 R R KB . GUS LA A B R T ViewModel. #ifxith, &
ZE ViewModel MU SR 2 (8] EAT e e, [RZIRIR .

TERRRIL NS, BE R 2 — A R AR R OURER (G B Egng) , Bk 5 iZ4d 50k
CRED AR A AR AN AR A H AT A sl i ] (gate) , RAER.
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Layers in a Domain-Driven Design Microservice

ASPNET Web API
Network access to microservice

Application Layer ~ = API contracts/implementation
+ Commands and Command-Handlers

Event-Driven inter-microservice comm,

Ordering” Microservice

“
-

’ .
[ . Ordering ! Domain Entity Model

! b E@ﬂ Ordering.API I POCO entity classes (Clean C# code)
i o+ ) ) l . + Domain Entities with data + behavior
: P &3 Ordering.Domain « | Domain-Model Layer = . ppp patterns:

| ~CR E ! o Domain Entity, Aggregate,

i b &3 Ordering.Infrastructure w/ o Aggregate-Root, Value-Object

N e e e 4 o Repository contracts/interfaces

Data-Persistence infrastructure
Repository implementation
Use of ORMs or data access API:
o Entity Framework Core or any ORM
o Micro-ORMs like Dapper
> ADONET
o Any NO-5QL database API
o Other infrastructure implementation
used from the Application Layer
o Logging, Cryptography, search engine, etc.

Infrastructure Layer —

/& 9-5. eShopOnContainers /9 Ordering /%7117 DDD 7=

TR AN E R SRS HAZHTEGEH RS . WREWSZIUNARFRRZRZE, WA #8525 5 S,

RS AT DA MR 2 (A5 B R e R . B, AU AL JE AN NOAZ AR IR T AT AR HoAth 2 (AR Y

KRZ B IH CLR %) 48 POCO 2% https://en.wikipedia.org/wiki/Plain Old CLR Object ) . I 9-
6 7, Ordering.Domain &2 AU K # T-.NET Core &, EAMI TR HAl (5 2 U CBdls 1, %

AR o

4 3% Ordering.Domain
P &4 Properties
4 =B References
4 [BE NETStandard,Version=v1.6
4 '@ NETStandard Library (1.6.0)
'B Microsoft. NETCore.Platforms (1.0.1)

p 'B Microsoft Win32.Primitives (4.0.1)
b @ System.AppContext (4.1.0)
> B System.Collections (4.0.11)
P B System. X000000XXXX

B 9-6. (1055 LB A9 7] LU AFHEFERY 5 2 T IR 7

S =
Eric Evans %% (43R5 1T)  (Domain Driven Design) it B 7 4TI R 2 A0S 2

BB : R FTARMHEME, WHBRGEFMWERT . RBMWEEIAIRE L EH T
HIFIES], EIEFREBAR L TIREFCL B Rl X —/F R HIE L

QBRI AR IEN S T o A IEAENET Hh SEURUIR 55 U R R I, 122 Wi i0d 9 LA i R
AT (RAZERITTE) FUS SR S
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WEFE APEE B http://devig.com/persistence-ignorance/ FH3E il % it 17 B
https://ayende.com/blog/3137/infrastructure-ignorance G, 1Ht)Z 02058 4= ZE P RE A PEAN T . X
BEFE A MEATSS B SR 2R E AT« R, 12 AN B B O T Al 5, X SR — A S AL
F 185 PR AT AR 7R SR 2K W % /& POCO https://en.wikipedia.org/wiki/Plain Old CLR Object.

AT SARAEAT AT HCHE Vs 1) FERE S5 AHESE (40 Entity Framework 5% NHibernate) AN A A fa] B #2 (4K
FORZR (BIAIMNIESIRAD o BRARTE DL, SR A A0 S A AN B AT AR B S IUAT ] L i SRR HE 22 e LIS

R,

KL H I ORM HEZE (U1 Entity Framework Core) e ¥4 FH it 7925, AT {48 it AT R 7R SR 15 S i 40
FIFEE . BRI, R8T FH 528 NoSQL 4 JE FIHELEIS, 11 Azure Service Fabric H1#) Actor F Reliable
Collection, #15 POCO SR FFAS S R 4T 1.

RIS A0 55 A2 W D U D AR R AR B T, B A L1 R RE AE TP e 1 AR A B A TR DA
ST RIS G IR AE R B, BB AR A TS

BEAh, RIFANE MR T DU AT DR 5% R 800 e it AR Y, JF BLREERK A ) 1) NoSQL BRI 1) SCAYS
ik ARSI R, BT REIE &, (HIEH AT . ISR TR A7 AL T AR BOR AT ORM
BRI LR AT

=
RN E, AT LK 5] B Eric Evans 18 (A IKS) 311D -

MEfGR: EXBAEDLZHAITAE, FHERHHE MR SR RIRE RN IS E T ISR Al
HEREBX), HERGRMBELHINIGERLE LU P EIRIFER. EEEWHEHN
BCHTR, R BB EFFER AT —/ZH 5 R OMERICEE . ETIHH R BLNRE, HE
A LU R B RIBSG ) B/ F RIS AR E o

NET 1 (IR 45 B FH J2 38 5 4 4t A ASP.NET Core Web API T H o %I H SL3L T RS MAC B, i fe
WA 2857 0] A S AN UL B85 7= i 52 FH R A P (19 908 Web APL, B BLHRAEEH] CQRS J7 10200, TR o5 #&
M, HERMIRS A SIS IEE CREF) o KoM HIZ ) ASP.NET Core Web API
ANBEAL S5 R AT IR CRF 5352 P T2 55 BCE T B AU D, SRS N e U R SR R P A
R JE R BE R RAEST, ASREOR B BOE SRR (OISR ) o el 55 MU (KA T 22 T4 A
RIRAL CREMMGUREAR) , ER 2 i 2 BB IX LA s A Y (1 K0 -

S b, NP A SEELMO T 45 € AT S M PR B3 T7 . B, 5 Web APL AR 35 AR R (KIS .

FH b WA Z P SIS, LR B BRSO 55 R 258 ST T 2 J2 A
JZo BREENE, USRI R A GE B T T A B AR S

T4 =

FERE AR J2 R IR AR SE R (AR A R AF I 0 o e] R B9 70 25 5l ) — N A R . — N
T {# /i Entity Framework Core 1CHY 3 SEHL{# Fif DBContext K5 ¥ (77 1E 3¢ £ 4z [ 41 ¥ Repository
Pk,

HR P T T 3 2 1) 4 2 1k 335 B i ) http://devig.com/persistence-ignorance/ il 15 1% B Ji )
https://ayende.com/blog/3137/infrastructure-ignorance , kit E A V5 Y AR 2 . B
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Dependencies between Layers in a Domain-Driven Design service

Microservice

————— e e e

Application
Layer

N

Domain Model

—— e ——————— e

Layer
\ /
Infrastructure
Layer
\\ /f

B/ 9-7. DDD 115 /52 [HHT IR F

.

Depends on the Domain-Model Layer so it can:
o Use entity objects
o Use Repository Interfaces/Contracts
Depends on the Infrastructure Layer (thru DI) so it can:
o Use Repository implementation classes, ideally through DI

Ideally, it must NOT take dependency on any other layer

It implements:
o Domain Entities, Aggregate-Roots and Value-Objects
o Repository Contracts/Interfaces (to be used in DI)

Depends on the Domain-Model Layer so it can:
o Use entity objects.
o Like EF updating a database through mapped entities
Direct dependency on infrastructure frameworks like EF Core or
any other database, cache or infrastructure API

AR ROZ AN R S5 AL, dnRTRTA, 47T LA7E DDD 2 Ja sE i B AR IR 55, RIS BL
L fR] L) 7 S T B ] P B Al (IR 35 CRJR PR K 5. CRUDD

oA B

e DevlQ. Persistence Ignorance principle
http://devig.com/persistence-ignorance/

e  Oren Eini. Infrastructure Ignorance

https://ayende.com/blog/3137/infrastructure-ignorance

e Angel Lopez. Layered Architecture In Domain-Driven Design
https://ajlopez.wordpress.com/2008/09/12/layered-architecture-in-domain-driven-design/

1R TH IR 55 U= A

PEEE S5 IR 55 B F 7T S0 AN DU

181 s NS MRS 8 5 BR300 (BO) G — AN — [ P SRR . (ER I IdfE, BC &l
b 55 i 554 I AT B Rl 3 S — AN Y B LN BR IR S5 2 B . TUASE RY 0 U AR L PR B B — T 57
IO SRS I AT, ML 5TE S AL
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Domain Entity pattern

Order entity class
Attributes

~ Entity's data

Entity’s
— Behavior
and logic

B 9-8. SLIEEH T A HT T SE N i i P

MR, AR DA A SEBUE A AR AR N SRR — 3 1 SEAR . R T SR A AT R R 2 4
MEX AT RE R AR AT Tk, BAKZHEEAREGR P e L. WmREA —NERAHKRS,
TEHR 55 25T A A2 Ak S p s B T RS R84, AR A BT BE 2 B N R MATIS A B ofr , 7E N — 5 ho 2 it
P

I 7P i e 1 S 7Y

AL 7 AnemicDomainModel https://martinfowler.com/bliki/AnemicDomainModel.html 7,
Martin Fowler LLIXFh 75 IR 1 2% M A A 7Y -

M G T [ R FF AR, R B R NR SN F P LR, i 21 9055 ] 1 LU v
W, L] R G T 5 F RIS 1 T 1B SE R KT . 25 T BT AT 1R %
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I M AT AR Y HR R RAR T e SR SEARNS RA R ELSE T %, BENEATBRZAT R (7))« EATR
PRAFEE B, R E A E R RS BT AT NRERS R OkEE) F, BHEAR
2 FH 7 R T 46 4CHS https://en.wikipedia.org/wiki/Spaghetti code 5§55 il 4
https://martinfowler.com/eaaCatalog/transactionScript.ntml, [R5 25 2= 7 AT e B2 (L iy fn 34

TR, AR RIS BGL R SCAEF R (CRUD IR%5) , IR AABA HE & ML) ek o0 S8
AT PR T REIE A8 4F, W REAIE &SI E R 2 () DDD i, AR T, el —1
FEANERER, PONEA EAE—MUEE CRUD Hudl i se k.

KR ARG R R AR 2 75 2 56 R I 2 BEM B TR R BN S filln, 18
eShopOnContainers 1, 1T TEIAR 55928 7 DDD #38, {H72 H 3% microservice GXA&—Ma]#L 1)
CRUD %5 A

AN, SR AR A2 SR 2o IX SR TR IEAE A4 o S R A I AE B 2 R AR 55 2 0% i o
(Bl4n, CRUD 55D » EAEPE M AU R A S SRIM, QRIS A B A K E AW AL 1Y
b5 R (ol e 2545 2 1, S 4 T I AU 2R T 6 122 Bl i 55 B T SO i e AR IR L
T, BHE N EA S EIE AT A DL LB A DDD Bt CR A, X5 1 E BT 6
XA BRI 55 (R T R AT REAT LR AT AL

At BIR

e DeviQ. Domain Entity
http://devig.com/entity/

e  Martin Fowler. The Domain Model
https://martinfowler.com/eaaCatalog/domainModel.html

e  Martin Fowler. The Anemic Domain Model
https://martinfowler.com/bliki/AnemicDomainModel.html

EXI R
14 Eric Evans firiii: "VF2 X REAT ID M. IXEEXS RiiR T R IS LR .

TARFE D, HRGHHEMREXNFAE Value Object K. EXF GIBEA fIAR IR 1D MBS 1IN R
o IXEERE S ] LA I R BT TE R A0 B R ENTRAT AT A ELVEA R HE. (EX 676
BT T TR, HBTT LR EmAME, m—HRE (attribute) o

FERAIR S5 I SR T BEAN I 53 — NI S5 R B SEAR, DUORHESE RSO0 T, 105 B SCaTRe A A
e Bilhn, TR S5 SRR R P IR A AN 1D, RO E AT REAURER R O A B A R
PR — st XML, HUERAZASFONER R . 2R, ER AR ARG E, 25
Hohk Xt S5 UK T BE R E A . L, bR 1D, XA B R SR LR B B hE . £EIX
PG DL, ok B VT SR U Sk

A A T B Person & —NSEAR, B —DANA A ID. BIERES 55— AMERETS 5, B4
42 F3E 2 FR AR AR RN

{EXT RAE R R B PEAT ORM (1 EF) HARMEAE ], 17078 I 17 SCRY B B5HE e, EATTSE 2 5 SE A
A

HoAt B IR

e Martin Fowler. Value Object pattern
https://martinfowler.com/bliki/ValueObject.html
e Value Object
http://devig.com/value-object/
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e  Value Objects in Test-Driven Development
https://leanpub.com/tdd-ebook/read#leanpub-auto-value-objects

e  Eric Evans. Domain-Driven Design: Tackling Complexity in the Heart of Software. (Book; includes a
discussion of value objects)
https://www.amazon.com/Domain-Driven-Design-Tackling-Complexity-Software/dp/0321125215/
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KA AT . S S BRAF R REAE 45 2R 60 1D ) fe (7 3K

RO MRIARIE (AR

REMEDLDLREAE: RER, BHOVIREASREERES . AN, T2 7 LAEAEN 2,
JITAT SEARAIN B TARR LI 75 AT AN 55

REMWE KRR AR — Bk, e NAZ2 R B SR 175 V5 B A 0 3R A AT ST B — A
mo BRZIGEL AR E SR G PRk, EREAHN SRR IE, HEI T RERR ZE T I
AAAZEA —FEN . A SR A S SR AN 5, MRS IRAREHRE S L THHNRE. e’
TR T R BUER R SR EZEE K.

R 9-9 f, B LIERIRAENIH T, WL RS, Hbagd— 5k (BREWREH) . iITRESEE
ZASEAR A —AMER E .

Aggregate pattern

Buyer Aggregate (One entity) Order Aggregate (Multiple entities and Value-Object)

B 9-9. AAZ NI SLNEHIF G HI7H]
THER, MRAEERSUSN, SET7 IR AT e At 7S84k, iR /£ eShopOnContainers 2% 3 F 27
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NTIRFERE 0 B ORRRE WL S, 75 DDD S A, R 4F M E 228 R A 2 A B S0
, I HALEATE Ordering Ik 25 A 24 mh s gl 7 (FKD 5Bt eShopOnContainers. 1§50k H A
SEHTH FK 7B, A EF Core SUEYE, bl FACHS AR :

public class Order : Entity, IAggregateRoot
{
private DateTime _orderDate;
public Address Address { get; private set; }
private int? _buyerId; //FK pointing to a different aggregate root
public OrderStatus OrderStatus { get; private set; }

HEREI D MRS HENAMALLR . AREZELE, HSHUTREIR.
At BIR

e Vaughn Vernon. Effective Aggregate Design - Part I: Modeling a Single Aggregate
https://vaughnvernon.co/wordpress/wp-
content/uploads/2014/10/DDD COMMUNITY ESSAY AGGREGATES PART 1.pdf

e Vaughn Vernon. Effective Aggregate Design - Part II: Making Aggregates Work Together
https://vaughnvernon.co/wordpress/wp-
content/uploads/2014/10/DDD COMMUNITY ESSAY AGGREGATES PART 2.pdf

e Vaughn Vernon. Effective Aggregate Design - Part Ill: Gaining Insight Through Discovery
https://vaughnvernon.co/wordpress/wp-
content/uploads/2014/10/DDD COMMUNITY ESSAY AGGREGATES PART 3.pdf

e Sergey Grybniak. DDD Tactical Design Patterns
https://www.codeproject.com/Articles/1164363/Domain-Driven-Design-Tactical-Design-Patterns-Part

e  Chris Richardson. Developing Transactional Microservices Using Aggregates
https://www.infog.com/articles/microservices-aggregates-events-cqrs-part-1-richardson

e DevlQ. The Aggregate pattern
http://devig.com/aggregate-pattern/
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HEBWVERIRE M S EAESS RN, RIE—BORBOR W2 S . #illn, eShopOnContainersOrdering i
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Order Aggregate
4 &'l OrderAggregate
P &cC* Address.cs <—— Value-Object
P &C* |0rderRepository.cs «——— Repo's Contract/Interface
P &C* Order.cs <—— Aggregate-Root
P &C* Orderltem.cs «— Child Entity
P &C* OrderStatus.cs <+—— Value-Object

&I 9-11. Visual Studio fF7 7 ZH71171] #FK &
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WRIEFT TR A S AT S, 80T PUE B anfnks Hobrid A SeedWork
https://martinfowler.com/bliki/Seedwork.html S fh SEELRT H 58 eSSk O, s el B X % .

U SEAAR SS9 POCO 25

faR] DL I ) g S AU S A K POCO SR SEIENET i 8t i A . £ LR 7t o, Order 84 i€ X
RS, ARG, B Order J8IRA: B Entity 2628, &rn] DLUE 5 SefAd e p) s AR . iEid
f, IXEEEEIRNE O d AR QU R I g S BRI AR, A2 R EF X FER) ORM LA
B -

// COMPATIBLE WITH ENTITY FRAMEWORK CORE 1.0

// Entity is a custom base class with the ID
public class Order : Entity, IAggregateRoot
{
public int BuyerId { get; private set; }
public DateTime OrderDate { get; private set; }
public int StatusId { get; private set; }
public ICollection<OrderItem> OrderItems { get; private set; }
public Address ShippingAddress { get; private set; }
public int PaymentId { get; private set; }

protected Order() { } //Design constraint needed only by EF Core

public Order(int buyerId, int paymentId)

{
BuyerId = buyerId;
PaymentId = paymentId;
StatusId = OrderStatus.InProcess.Id;
OrderDate = DateTime.UtcNow;
OrderItems = new List<OrderItem>();
}
public void AddOrderItem(productName,
pictureUrl,
unitPrice,
discount,
units)
{
//...
// Domain rules/logic for adding the OrderItem to the order
/...
OrderItem item = new OrderItem(this.Id, ProductId, ProductName,
PictureUrl, UnitPrice, Discount, Units);
OrderItems.Add(item);
}
/...
// Additional methods with domain rules/logic related to the Order aggregate
/...

HERE, THERX R IR0y POCO IS SEA . EXT SEARHE A Lo AT ] o fth FE At SR A HE 2
B AR BRI . 32 T GRS S S4TSR R e 122 A8

Ak, ZEAEH 4 9 IAggregateRoot 145 FIAT 3. i3 L& — N80, AR FOuRIdEN, X
TR SRR Rt 2 R A .
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PRt A BN B, SR, B Amit— AN RIS I 0 732, R 2% d 1 n] BE IEZE AL I
Bk, K51 Cattribute) EFRICHIA —ANERE, (HEATER LCE —4 Aggregate Fric ANGE B HRE A
| IAggregate #1571 (9338 (Entity) « LA, XA — A,

A A REIRE 5 R A ST — U A 55 U A DG K 2 BURAS RLZ%AE N Order SEA RS 177
YRSl (Bltn, 7E R AN Orderltem Xt %5 AddOrderltem) o #8412 By ol B 2% 6 7 ol 5 3
Orderltems %%, AggregateRoot 2/ W 2 fR4FF AT H 1 SR BT AT B B 1 A4 o) A — etk .

i, AN N AT A i & b PRSP 05 925 BN PR P J2= 28 AT BAR 41«

// WRONG ACCORDING TO DDD PATTERNS - CODE AT THE APPLICATION LAYER OR
// COMMAND HANDLERS

// Code in command handler methods or Web API controllers
//... (WRONG) Some code with business logic out of the domain classes ...
OrderItem myNewOrderItem = new OrderItem(orderId, productId, productName,

pictureUrl, unitPrice, discount, units);

//... (WRONG) Accessing the OrderItems colletion directly from the application layer
// or command handlers

myOrder.OrderItems.Add(myNewOrderItem);

/]

FEIXMELLT, Add g — MR Eda f#RE, AT EHEVI I Orderltems &6, Bk, 57 Si4k
FHRIIRHR > Z 4, WU AR TERE 73 A E N Y2 (AR ERFE AT Web APLZHiI14%) .

ARG AR, BREMARRIERLAZNE . AR —EE .  He& 2 O E KA AU 2355 1
A

FLHAE DDD #a, SEARA SR SLAR R T A4 1 setter. BXSLR K Nz & 20 7575 R 9K
), IXEETTIRNAZ B A EATE SR A AT AT A SR I R AR B R 4

UbAh, SRS (T I RO R s (AsReadOnly 77i%, GRS o BRIZHBEMES
WRETTIE BT SR T i P AT ST

IEAEAETT R AR BRI T LUE 21, FTA setter #RRLZRFAE I, B0 20t L, A
DA ZU3E 3 S A SIS 1 5 RAIAAT Xt S A R Bl 7 SEAR AR AT A o 3K ORAF 1 R PR AT T [ 36 R )
Jr A — 2k, A OS5 A .

LA ARHS 1 B 1K Orderltem xf s in®) Order 584 HUAE55 B IEMf 7572

// RIGHT ACCORDING TO DDD--CODE AT THE APPLICATION LAYER OR COMMAND HANDLERS

// The code in command handlers or WebAPI controllers, related only to application stuff
// There is NO code here related to OrderItem object’s business logic

myOrder.AddOrderItem(productId, productName, pictureUrl, unitPrice, discount, units);
// The code related to OrderItem params validations or domain rules should

// be WITHIN the AddOrderItem method.
//...
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FEMACRE B, 5618 Orderltem X G AH G 1)K 2 #U6E BUE 0K %2 3] AddOrderltem 7772 H1(#) Order
REAEMREESL R SR A PR A TR AR FZ . B, ST eIk E] S AddOrderltem
Z R AR P= S 00 (R vk, AT DURE 2 = I, K A0 R (7= i I H A IR 2L B 24307 1)
HA Orderltem X%, 54h, WRITEHARE, Hr=Wm5HE, WATae a8 HE & dri. ZE
III3E F T Orderltem S G [FATAr] oAt 4014 12 45

AL, #ri Orderltem(params) A 44 B Order Z-&HR 1) AddOrderltem J7 &4 6l FHAT . Bk, 5
AR ORI R Z HOB BRI R CRF 2 5208 F AR SR 2 ) — B R D F e R G AR
B E. XRBEAWREAMNRAHT.

f# F Entity Framework 1.1 7] LA B fif % ik DDD 5244, [K°A Entity Framework Core 1.1 [fj—/M#iThfig
Je ANMEA] DL 3 B, 38 AT AR 37 B https://docs.microsoft.com/en-
us/ef/core/modeling/backing-field. R4 SLARBAE N RIEEERE, X2H M. A G ED)
e, & DU L T BOM AN 2 B, BT DL A S b 7 B AT R g, JRE
AsReadOnly J7yEHAE H iz )

£ DDD f, R HEIEE SR (BG5S R R SR, DS P B AR AT A A AT —
Bk, PR H M get il g URtE. BIEMAAH 5 & 7B dt. FA R R BN HTIE. (H
5&, H—/Mlsh: EF Core t 7R Z 1 B XL 7B,

// ENTITY FRAMEWORK CORE 1.1 OR LATER

// Entity is a custom base class with the ID
public class Order : Entity, IAggregateRoot
{
// DDD Patterns comment
// Using private fields, allowed since EF Core 1.1, is a much better
// encapsulation aligned with DDD aggregates and domain entities (instead of
// properties and property collections)
private bool _someOrderInternalState;
private DateTime _orderDate;

public Address Address { get; private set; }

public Buyer Buyer { get; private set; }
private int _buyerlId;

public OrderStatus OrderStatus { get; private set; }
private int _orderStatusId;

// DDD patterns comment

// Using a private collection field is better for DDD aggregate encapsulation.
// OrderItem objects cannot be added from outside the aggregate root

// directly to the collection, but only through the

// OrderAggrergateRoot.AddOrderItem method, which includes behavior.

private readonly List<OrderItem> _orderItems;

public IEnumerable<OrderItem> OrderItems => _orderItems.AsReadOnly();

// Using List<>.AsReadOnly()

// This will create a read-only wrapper around the private list so it is
// protected against external updates. It's much cheaper than .ToList(),
// because it will not have to copy all items in a new collection.

// (Just one heap alloc for the wrapper instance)

// https://msdn.microsoft.com/en-us/library/e78dcd75(v=vs.110).aspx
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public PaymentMethod PaymentMethod { get; private set; }
private int _paymentMethodId;

protected Order() { }

public Order(int buyerId, int paymentMethodId, Address address)
{

_orderItems = new List<OrderItem>();

_buyerId = buyerId;

_paymentMethodId = paymentMethodId;

_orderStatusId = OrderStatus.InProcess.Id;

_orderDate = DateTime.UtcNow;

Address = address;

}

// DDD patterns comment
// The Order aggregate root method AddOrderitem() should be the only way
// to add items to the Order object, so that any behavior (discounts, etc.)
// and validations are controlled by the aggregate root in order to
// maintain consistency within the whole aggregate.
public void AddOrderItem(int productId, string productName, decimal unitPrice,
decimal discount, string pictureUrl, int units = 1)
{
/...
// Domain rules/logic here for adding OrderItem objects to the order

/] ...

OrderItem item = new OrderItem(this.Id, productId, productName,
pictureUrl, unitPrice, discount, units);
OrderItems.Add(item);
}

/...
// Additional methods with domain rules/logic related to the Order aggregate

/] ...

BT BT P RA get 1H/EIF509F B

Vg JeB P Bl S B e P R B AN R AT AR 5T, TR B AR AR A JZ B — 850 o FRATAEIX BLAR 3 e DUEAR
ENIE AR EF 1.1 A ST DI REXNS SEAR R, A7 SG 8 i HA VEARME B, 152 WARRE AR FIRE A
PEFS 53 o

LM EF 1.0 ), 7£ DbContext Ht, & FRELRAUAE A getter & S J& 1 S ) 20408 2 Hh 1) S By
B, XJ2ilid PropertyBuilder 25 HasField 5258 it -

] EF Core 1.1 " (KB D RENS S 215 B, T LAAVE AT JE . AR S, 4T BUR SR i 31 i it 31 7
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1.1 A — b 7532 0] DL A A O 8 M 10 5 B B P TP K 9 X W7 AR 4R B K SRRl 1 2 040 v
BEAT T U
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e Vaughn Vernon. Modeling Aggregates with DDD and Entity Framework. Note that this is not Entity
Framework Core.

https://vaughnvernon.co/?p=879

e Julie Lerman. Coding for Domain-Driven Design: Tips for Data-Focused Devs
https://msdn.microsoft.com/en-us/magazine/dn342868.aspx

e Udi Dahan. How to create fully encapsulated Domain Models
http://udidahan.com/2008/02/29/how-to-create-fully-encapsulated-domain-models/
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Seedwork (7] B ] B At SE RN QU 452 1)

W EFrR, FEMRERTT RS, IR R] LLE B —> SeedWork SCAFIE . SR AL Ry AR A s ik
AT R FEA I B e CHEE, BRI AE RN U RE A B TUARARS . X EESE R SR 1) S0
PR SeedWork, TIAZBGHELE, FIAZ AR REAE —/Na T ERHEZE, AR IEE A HE
41, Seedwork J&H Michael Feathers #2
http://www.artima.com/forums/flat.jsp?forum=106&thread=8826 Jf:Fi Martin Fowler
https://martinfowler.com/bliki/Seedwork.html £/ FIARE, (HE W 0] LUK Z S0 i 4 v Common,
SharedKernel 2 B M4 F .

Kl 9-12 7R T 7E Ordering TR 55 1 T BRI (R T 12K . BA JLANH & LSS, Wl Entity,
ValueObject #1 Enumeration, I EJLAMZEH . X484 11 (IRepository F1 1UnitOfWork) 38 15 il 15 it
JE T BT 4 BRS8N A 2 AR N R A F
4 5. SeedWork

D & C* Entity.cs

P & C* Enumeration.cs

D & C* |AggregateRoot.cs

b & C* |Repository.cs

P & C* |UnitOfWork.cs

b & C* ValueObject.cs

B 9-12. St SeedWork " ZEZE 11 11 1 1 74
XL RN AR H 2 (a2 ) & b AR IS 3 28T, A& E A RIHESS . & nT AR 2
i E R E ] seedworks. fHAE, WIR—ZH2BME QRS LMK, ETRe R B @ — AN s
JE
HEX SCERZE

DU A 2 SEAR FE S ) ], A8 ] DALE G hOCE mT B A ] A3 S A A ) 7 =04 A AR, 48] dn s
ID, Equals 777 https://msdn.microsoft.com/en-us/library/c35t2ffz.aspx %% .

// ENTITY FRAMEWORK CORE 1.1

public abstract class Entity

{
int? _requestedHashCode;
int _Id;
public virtual int Id
{
get
{
return _Id;
}
protected set
{
_Id = value;
}
}
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public bool IsTransient()

{
return this.Id == default(Int32);
}
public override bool Equals(object obj)
{
if (obj == null || !(obj is Entity))
return false;
if (Object.Referencekquals(this, obj))
return true;
if (this.GetType() != obj.GetType())
return false;
Entity item = (Entity)obj;
if (item.IsTransient() || this.IsTransient())
return false;
else
return item.Id == this.Id;
}
public override int GetHashCode()
{
if (!IsTransient())
{
if (!_requestedHashCode.HasValue)
_requestedHashCode = this.Id.GetHashCode() ~ 31;
// XOR for random distribution. See:
// http://blogs.msdn.com/b/ericlippert/archive/2011/02/28/guidelines-
// and-rules-for-gethashcode.aspx
return _requestedHashCode.Value;
}
else
return base.GetHashCode();
}
public static bool operator ==(Entity left, Entity right)
{
if (Object.Equals(left, null))
return (Object.Equals(right, null)) ? true : false;
else
return left.Equals(right);
}
public static bool operator !=(Entity left, Entity right)
{
return !(left == right);
}
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public interface IOrderRepository : IRepository<Order>

¢ Order Add(Order order);
gublic interface IRepository<T> where T : IAggregateRoot
t IUnitOfWork UnitOfWork { get; }
}
oA B2 U5

e Martin Fowler. Separated Interface.
http://www.martinfowler.com/eaaCatalog/separatedinterface.html

SEIME XS5
QAT AR 73 ook TSR ARG BIHE, 1D SRRt SR, REPAVFE AT E 1D A ID FRERN
X EANEARI, Bl ERS 5

X RAT LA FH A ST . fan, 78 AR B IR ] A—AN 503 55— A s 2% B I SRR P op, 18 el
BR—MEX G I — MR B LR I s R, (ER X AN R 2o AN LA 1D, B py T
RE4xi8 I City, Road 2552k,

K 9-13 7r T Order Z£45 419 Address 5T % .
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Value Object within Aggregate

Order Aggregate (Multiple entities and Value-Object)

Attributes
ID
OrderDate

Methods Attributes
ID
ProductID
Price

Order(par

Methods
Private methods...

A& 9-13. 1£ Order A H ) Address EXI S5

W& 9-13 fix, SEAR@EFE HZ A EER. #ltn, Order T LIk @ B A Gk, FEE—4HE
P (0 Orderld, OrderDate, Orderltems 45) HFZEN. {Hi2, XAMHuhE H & —AN 0 Fih @A 40 4E
EXT %M, HEZK, #iE, Wi mr = 21E.

1EXT 52119 B ZEFFIIF
B G P AN EHRFAE :

o EAIEEAE ID.
o EATRATAMN

FMRERCARNIRE 7. AR - AEEIR. QBN RE, BN ROELIRAAZR . Fi,
RIERT R, AR BT A, (HR AR B AT X G A i A 5T N BE K

TEX R AV LB IR Mk fe, X BRI T eI . 727 ey BT AMEXT R L] CRrpiF
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public abstract class ValueObject

{
protected static bool EqualOperator(ValueObject left, ValueObject right)

{
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if (ReferenceEquals(left, null) ~ ReferenceEquals(right, null))
{

}
return ReferenceEquals(left, null) || left.Equals(right);

return false;

}

protected static bool NotEqualOperator(ValueObject left, ValueObject right)
{

}

return !(EqualOperator(left, right));

protected abstract IEnumerable<object> GetAtomicValues();

public override bool Equals(object obj)

{
if (obj == null || obj.GetType() != GetType())
{

}
ValueObject other = (ValueObject)obj;

IEnumerator<object> thisValues = GetAtomicValues().GetEnumerator();
IEnumerator<object> otherValues = other.GetAtomicValues().GetEnumerator();
while (thisValues.MoveNext() && otherValues.MoveNext())

{

return false;

if (ReferenceEquals(thisvalues.Current, null) ~
ReferenceEquals(otherValues.Current, null))

{

}
if (thisValues.Current != null &&

IthisValues.Current.Equals(otherValues.Current))

return false;

{

}
}

return !thisValues.MoveNext() && !otherValues.MoveNext();

return false;

}
// Other utilility methods

SEHLSEFRE R RN AT LU A BE2E, 2R T - 51 b Bl s 1K Addiress (B0 R T -
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public class Address : ValueObject

{
public String Street { get; private set; }
public String City { get; private set; }
public String State { get; private set; }
public String Country { get; private set; }
public String ZipCode { get; private set; }
public Address(string street, string city, string state,
string country, string zipcode)

{

Street = street;

City = city;

State = state;

Country = country;

ZipCode = zipcode;
}
protected override IEnumerable<object> GetAtomicValues()
{

yield return Street;

yield return City;

yield return State;

yield return Country;

yield return ZipCode;
}

}

1 /1 EF Core (REZIBEXNTZRATIZ M ID 4F7F
1§ FH EF Core I ) — MRS, HEYHIRA (EF Core 1.1) 1, BABEMEF] EF 6.x W 5E IR 22400

https://docs.microsoft.com/de-
de/dotnet/api/system.componentmodel.dataannotations.schema.complextypeattribute?view=netfram
ework-4.7. [k, EATBUEXN RAEN EF SEARAAiG. (H&2&, ST LARSIL ID, DMEE R~ ZE
MR JET BRI R S AN EE ., e LAME A 1D 1 9B 52 R FSGE 1ID. T e A A (R 1D I
BRTEEAN A GO h B B, BRI TG i SR A 2 A 1Y), I B R Rl 501 S it ] R 2 7R ok
RAEARAL o

7t eShopOnContainers H1, EF Core E:fili 4244 B 75 (1) F258 1D 7£ DbContext 2 H#i ] Fluent API 72
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// Fluent API within the OrderingContext:DbContext in the
// Ordering.Infrastructure project
void ConfigureAddress(EntityTypeBuilder<Address> addressConfiguration)

{
addressConfiguration.ToTable("address", DEFAULT_SCHEMA);

addressConfiguration.Property<int>("Id")
.IsRequired();

addressConfiguration.HasKey("Id");

PRIE, 1D AATUSASE R (1 iy FE R AE BRI, JF HLAERER, BN SRR fiis it th mT DA SEBN R AR B
P R L v
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Martin Fowler. ValueObject pattern

https://martinfowler.com/bliki/ValueObject.ntml

Eric Evans. Domain-Driven Design: Tackling Complexity in the Heart of Software. (Book; includes a
discussion of value objects)
https://www.amazon.com/Domain-Driven-Design-Tackling-Complexity-Software/dp/0321125215/
Vaughn Vernon. Implementing Domain-Driven Design. (Book; includes a discussion of value objects)
https://www.amazon.com/Implementing-Domain-Driven-Design-Vaughn-Vernon/dp/0321834577/
Shadow Properties

https://docs.microsoft.com/en-us/ef/core/modeling/shadow-properties

Complex types and/or value objects. Discussion in the EF Core GitHub repo (Issues tab)
https://github.com/aspnet/EntityFramework/issues/246

ValueObject.cs. Base value object class in eShopOnContainers.
https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/Se
edWork/ValueObject.cs

Address class. Sample value object class in eShopOnContainers.
https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/A
ggregatesModel/OrderAggregate/Address.cs
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PRSP B & B A i R A ARSIk (PRI ANF BIAUE ST D o IR0 ) 8 P4 & UM 55 10
AR5 VF 22 42 ) T 4G 2 AR AR

B EATLAEIEMZESE, DISCRFI A RiE S A FEIhee. (B, XAZ R, fEvF
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https://martinfowler.com/bliki/ValueObject.html
https://www.amazon.com/Domain-Driven-Design-Tackling-Complexity-Software/dp/0321125215/
https://www.amazon.com/Implementing-Domain-Driven-Design-Vaughn-Vernon/dp/0321834577/
https://docs.microsoft.com/en-us/ef/core/modeling/shadow-properties
https://github.com/aspnet/EntityFramework/issues/246
https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/SeedWork/ValueObject.cs
https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/SeedWork/ValueObject.cs
https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/AggregatesModel/OrderAggregate/Address.cs
https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/AggregatesModel/OrderAggregate/Address.cs
https://msdn.microsoft.com/en-us/library/sbbt4032.aspx
http://deviq.com/code-smells/

public abstract class Enumeration : IComparable

{
public string Name { get; private set; }
public int Id { get; private set; }
protected Enumeration()
{
}
protected Enumeration(int id, string name)
{
Id = id;
Name = name;
}
public override string ToString()
{
return Name;
}
public static IEnumerable<T> GetAll<T>() where T : Enumeration, new()
{
var type = typeof(T);
var fields = type.GetTypeInfo().GetFields(BindingFlags.Public |
BindingFlags.Static |
BindingFlags.DeclaredOnly);
foreach (var info in fields)
{
var instance = new T();
var locatedValue = info.GetValue(instance) as T;
if (locatedvalue != null)
{
yield return locatedValue;
}
}
}
public override bool Equals(object obj)
{
var otherValue = obj as Enumeration;
if (otherValue == null)
{
return false;
}
var typeMatches = GetType().Equals(obj.GetType());
var valueMatches = Id.Equals(otherValue.Id);
return typeMatches && valueMatches;
}
public int CompareTo(object other)
{
return Id.CompareTo(((Enumeration)other).Id);
}
// Other utility methods ...
}
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TETT LICRE SR FHARAR A SEAR BB X SR AR, WiBLF CardType #2835,

public class CardType : Enumeration
{
public static CardType Amex = new CardType(1l, "Amex");
public static CardType Visa = new CardType(2, "Visa");
public static CardType MasterCard = new CardType(3, "MasterCard");
protected CardType() { }
public CardType(int id, string name)
: base(id, name)
{
}
public static IEnumerable<CardType> List()
{
return new[] { Amex, Visa, MasterCard };
}
// Other util methods
}
oA B2 U5

e Enum'’s are evil—update
http://www.planetgeek.ch/2009/07/01/enums-are-evil/
e Daniel Hardman. How Enums Spread Disease — And How To Cure It
https://codecraft.co/2012/10/29/how-enums-spread-disease-and-how-to-cure-it/
e Jimmy Bogard. Enumeration classes
https://lostechies.com/jimmybogard/2008/08/12/enumeration-classes/
e  Steve Smith. Enum Alternatives in C#
http://ardalis.com/enum-alternatives-in-c

e Enumeration.cs. Base Enumeration class in eShopOnContainers
https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/Se
edWork/Enumeration.cs

e CardType.cs. Sample Enumeration class in eShopOnContainers.
https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/A
ggregatesModel/BuyerAggregate/CardType.cs
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https://lostechies.com/jimmybogard/2008/08/12/enumeration-classes/
http://ardalis.com/enum-alternatives-in-c
https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/SeedWork/Enumeration.cs
https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/SeedWork/Enumeration.cs
https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/AggregatesModel/BuyerAggregate/CardType.cs
https://github.com/dotnet/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/AggregatesModel/BuyerAggregate/CardType.cs
http://jeffreypalermo.com/blog/the-fallacy-of-the-always-valid-entity/

WRBK K — P HATHIE ST — TR (02, —AFNTITAG b K i 2 55X 2
Wi, BN TERE.F1F, WRBANIMA T HF LR null, ZeTHFAZ 45 A Ll il

FE U = T SSI Sw UE

DRI 308 8 A ST S AR 325 bR B B ) SE R SR B T vk b SR L. PATIRUER 2RO, BIInIeE S, Jf
FERAE RIS 51 A . A S B, Hlante A T IR e Ve R, LR GE RN IR [l 4 %
Bty AR [BIREA BRI A A 7 4

BUERLF T 157 5
CUR A 7= 61 7R 1 3 51 R W OR IS IE U SEAR T R RIS T i AEARTTSE RAL S H R, &
PLET AT AR IR, S5 5 m Sl 5%

public void SetAddress(Address address)
{

}

_shippingAddress = address?? throw new ArgumentNullException(nameof(address));

] S IS T B DR A AR AR B, BARTH AR ARA . B, PN SEUR T
RAET IERCRE -

Public void SetAddress(string linel, string line2,
string city, string state, int zip)
{
_shipingAddress.linel = linel ?? throw new ...
_shippingAddress.line2 = line2;
_shippingAddress.city = city ?? throw new ...
_shippingAddress.state = (IsValid(state) ? state : throw new ..);
}

AR ETRL WE— DT AR 2 . XA e M B AL,
AN I AT UAAE SCAA IR AL I R BOH A, 518 57 LURA DR SEAARAE B Ja 22 R

EHHETH A/ EFE  (DataAnnotations) HIFEZE 11952 1F & 1%

o5 — M7 A I TR R A R . IR SR VESR At T —ME B A IIE R T 5, R R
Tl R R T BURAIE . IX RIS T A0 ) FE B 2R A B 5 7 BRI . AR SR ) 96 A RS U
I Hels BT WSS R0, Blinds R 56, Al S el 1 MRtk o 96 I J 12 R DA AR 53 1l 6 A 22

B2, W N AR, XF7iEE DDD BB R gt T 17, BFNEKT

Microsoft. AspNetCore.Mvc.ModelState /] ModelState.lsValid, %% MVC #1250 e . B
IR R AR RN S E R 2 B, 388 5758 THERE T 1 A ModelState.IsValid 45 B IEHET
IR A U B TR A A S R A Y B R A

using System.ComponentModel.DataAnnotations;
// Other using statements ..
// Entity is a custom base class which has the ID
public class Product : Entity
{
[Required]
[StringLength(100)]
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public string Title { get; private set; }

[Required]
[Range(@, 999.99)]
public decimal Price { get; private set; }

[Required]

[VintageProduct(1970) ]

[DataType(DataType.Date)]

public DateTime ReleaseDate { get; private set; }

[Required]
[StringLength(1000) ]
public string Description { get; private set; }

// Constructor...

// Additional methods for entity logic and constructor...

}

SR, M DDD [WMERE, USRI (e SR AT N ik vp B S, 0 e i it R A 3 2 5 =
KSR B AT IR . % 41 ASP.NET Core BT HABIGIENESE (40 FluentValidation) HH 44 VR
1) 56 UFAE 22 75 L8 F SRR P AR . il don, ey A i A ModelState.lsValid 75T, 75220 H
ASP.NET %l 8% o

FEFESZHAI ViewModel 38 (I AN AU SEAR ) (19 LIRS P J2 4 I B B A2 A7 R X, BLAR¥F U
JEA I RAIE . (HAE, ANZAE U R A HERR SR IE -

LA (Specification pattern) Fiid g uF SEAE

G, AR ATUIASE Y rh S SR IE PR B DIORS 4 %) 7 2 e 45 A I AR S IRV S, A JE A ) — 2
B In B2 R TR

ER— 502, G n] DU R o — e, 9 o fer R 45 00 ) = Zh BenE, B8 A I8 st X 28 ik
[l B IE A R ) S 3R

78 7 (/1 AR 57 1F

AL SRS R SE IR IR 2 A 7% Vaughn Vernon 78 (SRBLATUSIRAN ¥eit)  —FHrhrishig 174 SRRHIE
B> o

ez

EEHEEPIBIAE. RS BRI R (DTO) MU IG R ] 7 BeR e . &) LAl
RLIR (A1 25 5O R AR 7R M EBIX — i, DMEE A 5 A B G TR SRR .

B, A BRI BE, A E IR E L. £ DTO (#liiar 41 ViewModel) [11#54
T, AT RAIR S 2 i A P i AT o
HAh B IR
e Rachel Appel. Introduction to model validation in ASP.NET Core MVC
https://docs.microsoft.com/en-us/aspnet/core/mvc/models/validation

e Rick Anderson. Adding validation
https://docs.microsoft.com/en-us/aspnet/core/tutorials/first-mvc-app/validation
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https://www.amazon.com/Implementing-Domain-Driven-Design-Vaughn-Vernon/dp/0321834577
https://docs.microsoft.com/en-us/aspnet/core/mvc/models/validation
https://docs.microsoft.com/en-us/aspnet/core/tutorials/first-mvc-app/validation

e Martin Fowler. Replacing Throwing Exceptions with Notification in Validations
https://martinfowler.com/articles/replaceThrowWithNotification.html

e Specification and Notification Patterns
https://www.codeproject.com/Tips/790758/Specification-and-Notification-Patterns

e Lev Gorodinski. Validation in Domain-Driven Design (DDD)
http://gorodinski.com/blog/2012/05/19/validation-in-domain-driven-design-ddd/

e Colin Jack. Domain Model Validation
http://colinjack.blogspot.com/2008/03/domain-model-validation.html

e Jimmy Bogard. Validation in a DDD world
https://lostechies.com/jimmybogard/2009/02/15/validation-in-a-ddd-world/
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LN IR S 25 i R B i A 2 E0E DRY JREE, R AR R, RAR IR UE RS I i 2
BAE R S5 2D i DTO, BUANARSS#s APl AT RERI M Hbn. 8%, MOX PR el ik £,

PUMIER AT — A5 P NIRRT, I UX AR, S 180, ARV A TERUE B

Bk, 7EZ i RidH, SOEE S IE ViewModel . #8BT] DAZERE & 7 s H DTO sy 4 A ik 2RSS
Z R BEAT SR IE o

Pt SR UE () SE I T AR FEA R AT A FE R i SRR o an SR AE FHNET Hp K 22 B S 360 E
Web MVC Web [ F#25 o 9%dE, #5418 FH JavaScript B¢ TypeScript 4 & %5 1E 1) SPA Web 3 2
¥, BT Xamarin F CH#mil A5 s B FET, WK 2 FrAS [ .

oA B

Validation in Xamarin mobile apps

e Validate Text Input And Show Errors
https://developer.xamarin.com/recipes/ios/standard controls/text field/validate input/
e Validation Callback
https://developer.xamarin.com/samples/xamarin-forms/XAML/ValidationCallback/
Validation in ASP.NET Core apps

e Rick Anderson. Adding validation
https://docs.microsoft.com/en-us/aspnet/core/tutorials/first-mvc-app/validation
Validation in SPA Web apps (Angular 2, TypeScript, JavaScript)

e Ado Kukic. Angular 2 Form Validation
https://scotch.io/tutorials/angular-2-form-validation

e Form Validation
https://angular.io/docs/ts/latest/cookbook/form-validation.html

e Validation. Breeze documentation.
http://breeze.github.io/doc-js/validation.html
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https://scotch.io/tutorials/angular-2-form-validation
https://angular.io/docs/ts/latest/cookbook/form-validation.html
http://breeze.github.io/doc-js/validation.html
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Domain Model
(Ordering microservice)

Order Aggregate

———— —

- ~
- Address (value Object) \

e g e | Buyer Aggregate
’ Order (aggregate Root) O/ I - ——<
| P \

| f | Buyer pagmpe e
\ ! Orderltem child entity) [ . |

N  Behavior ___|
~— N » D | \ I

ior
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Domain Event

‘‘‘‘‘ OrderStarted
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Domain Application
Event Handler 1
Aggregate (Order) :
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" ggregate Root) Behavior
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N RSO Any additional action
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public class OrderStartedDomainEvent : IAsyncNotification
{
public int CardTypeId { get; private set; }
public string CardNumber { get; private set; }
public string CardSecurityNumber { get; private set; }
public string CardHolderName { get; private set; }
public DateTime CardExpiration { get; private set; }
public Order Order { get; private set; }

public OrderStartedDomainEvent(Order order,
int cardTypeld, string cardNumber,
string cardSecurityNumber, string cardHolderName,
DateTime cardExpiration)

Order = order;

CardTypeId = cardTypeld;

CardNumber = cardNumber;
CardSecurityNumber = cardSecurityNumber;
CardHolderName cardHolderName;
CardExpiration cardExpiration;

}

XARJR - R— M55 OrderStarted FA-AH I 2 AT A £ 1925

AT E S SOk UE, BT Rd E RSN, SRR N zRR s £,
OrderStartedDomainEvent 1k OrderShippedDomainEvent. X% eShopOnContainers H 1] B4R
25 R AR S B TR A1
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Udi Dahan @42 (Flln— 2840 56 ) 32 25 e in” Domain Events — Take 2 ") {#i FHEE A SR H A 5] &
HE. nTRERA— %N DomainEvents AR, ‘B2 7E A LW DomainEvents.Raise(Event myEvent)
XRER IR SLRD 5] & AT F A . Jimmy Bogard 5 T — #4 f#% " Strengthening your domain: Domain
Events", MR RN I77%.
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AT ER 2 J5 R I IX AU FHAE (5 EF Hff) SaveChanges —#F) .  (GXANJ5ikH Jimmy Bogard 7£ 1 5"A
better domain events pattern”/#ffiid. )
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public abstract class Entity
{
private List<IAsyncNotification> _domainEvents;
public List<IAsyncNotification> DomainEvents => _domainEvents;
public void AddDomainEvent(IAsyncNotification eventItem)
{
_domainEvents = _domainEvents ?? new List<IAsyncNotification>();
_domainEvents.Add(eventItem);
public void RemoveDomainEvent(IAsyncNotification eventItem)
{
if (_domainEvents is null) return;
_domainEvents.Remove(eventItem);
}
/] ...
}

‘:fi%?"ﬁ’?l K—AEE, RR TR ERNMEIFEES PR E L — R A SR kA, RS B
7N

var orderStartedDomainEvent = new OrderStartedDomainEvent(this, //Order object
cardTypeld,
cardNumber,
cardSecurityNumber,
cardHolderName,
cardExpiration);
this.AddDomainEvent (orderStartedDomainEvent);

THIER, AddDomainEvent J5VAME—(KI F 1 &R SRR IMBIZIR P B 5URSEME, B RS
YUSEYETE

MK S SRS B R, SERR AR IR S . WIR IETE{E A Entity Framework Core, X4
£ /& EF DbContext [f] SaveChanges 7%+ k4=, bl FAS K.
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// EF Core DbContext
public class OrderingContext : DbContext, IUnitOfWork

{
/...
public async Task<int> SaveEntitiesAsync()
{
// Dispatch Domain Events collection.
// Choices:
// A) Right BEFORE committing data (EF SaveChanges) into the DB. This makes
// a single transaction including side effects from the domain event
// handlers that are using the same DbContext with Scope lifetime
// B) Right AFTER committing data (EF SaveChanges) into the DB. This makes
// multiple transactions. You will need to handle eventual consistency and
// compensatory actions in case of failures.
await _mediator.DispatchDomainEventsAsync(this);
// After this line runs, all the changes (from the Command Handler and Domain
// event handlers) performed through the DbContext will be commited
var result = await base.SaveChangesAsync();
}
}
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Castle Windsor, etc.
Get All Handlers per Event

Event Handler 1

Domain Event Dispatcher Transaction Infrastructure
— | -
— Mediator pattern with — _
Sublichic ppart Dispatch EF SaveChanges(), etc.
events
Event Handler 2
Handle

. h

Domain

List of Domain Events

Event Handler ‘'n’
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Raise event
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public class MediatorModule : Autofac.Module
{
protected override void Load(ContainerBuilder builder)

{

// Other registrations ...

// Register the DomainEventHandler classes (they implement
// IAsyncNotificationHandler<>) in assembly holding the Domain Events
builder.RegisterAssemblyTypes (
typeof(ValidateOrAddBuyerAggregateWhenOrderStartedDomainEventHandler).
GetTypeInfo().Assembly)
.Where(t =>
t.IsClosedTypeOf(typeof(IAsyncNotificationHandler<>)))
.AsImplementedInterfaces();

// Other registrations ...

}

AAS b S s A B S AR AT AL B AR e R P A (S
typeof(ValidateOrAddBuyerAggregateWhenXxxx) , {EARA] LG BRAT o] FoAth S5 44 b BEFE 15K e 1 2P 46
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public class ValidateOrAddBuyerAggregateWhenOrderStartedDomainEventHandler
: IAsyncNotificationHandler<OrderStartedDomainEvent>
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{
{
}
{
}
}

public class ValidateOrAddBuyerAggregateWhenOrderStartedDomainEventHandler

: IAsyncNotificationHandler<OrderStartedDomainEvent>

private readonly IlLoggerFactory _logger;
private readonly IBuyerRepository<Buyer> _buyerRepository;
private readonly IIdentityService _identityService;

public ValidateOrAddBuyerAggregateWhenOrderStartedDomainEventHandler(

ILoggerFactory logger,
IBuyerRepository<Buyer> buyerRepository,
ITdentityService identityService)

// Parameter validations

/...

public async Task Handle(OrderStartedDomainEvent orderStartedEvent)

var cardTypeld = (orderStartedEvent.CardTypeld != 9) ?
orderStartedEvent.CardTypeld : 1;

var userGuid = _identityService.GetUserIdentity();

var buyer = await _buyerRepository.FindAsync(userGuid);
bool buyerOriginallyExisted = (buyer == null) ? false : true;

if (!buyerOriginallyExisted)
{

}

buyer = new Buyer(userGuid);

buyer.VerifyOrAddPaymentMethod(cardTypeld,
$"Payment Method on {DateTime.UtcNow}",
orderStartedEvent.CardNumber,
orderStartedEvent.CardSecurityNumber,
orderStartedEvent.CardHolderName,
orderStartedEvent.CardExpiration,
orderStartedEvent.Order.Id);

var buyerUpdated = buyerOriginallyExisted ? _buyerRepository.Update(buyer) :
_buyerRepository.Add(buyer);

await _buyerRepository.UnitOfWork.SaveEntitiesAsync();

// Logging code using buyerUpdated info, etc.
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Greg Young. What is a Domain Event?
http://codebetter.com/gregyoung/2010/04/11/what-is-a-domain-event/

Jan Stenberg. Domain Events and Eventual Consistency
https://www.infog.com/news/2015/09/domain-events-consistency

Jimmy Bogard. A better domain events pattern
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Vaughn Vernon. Effective Aggregate Design Part Il: Making Aggregates Work Together
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Jimmy Bogard. Strengthening your domain: Domain Events
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Tony Truong. Domain Events Pattern Example
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Udi Dahan. Domain Events - Take 2
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Udi Dahan. Domain Events - Salvation
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Cesar de la Torre. Domain Events vs. Integration Events in DDD and microservices architectures
https://blogs.msdn.microsoft.com/cesardelatorre/2017/02/07/domain-events-vs-integration-events-in-
domain-driven-design-and-microservices-architectures/

Error! No text of specified style in document.


http://codebetter.com/gregyoung/2010/04/11/what-is-a-domain-event/
https://www.infoq.com/news/2015/09/domain-events-consistency
https://lostechies.com/jimmybogard/2014/05/13/a-better-domain-events-pattern/
http://dddcommunity.org/wp-content/uploads/files/pdf_articles/Vernon_2011_2.pdf
https://lostechies.com/jimmybogard/2010/04/08/strengthening-your-domain-domain-events/
http://www.tonytruong.net/domain-events-pattern-example/
http://udidahan.com/2008/02/29/how-to-create-fully-encapsulated-domain-models/
http://udidahan.com/2008/08/25/domain-events-take-2/
http://udidahan.com/2009/06/14/domain-events-salvation/
https://blog.jayway.com/2013/06/20/dont-publish-domain-events-return-them/
https://blogs.msdn.microsoft.com/cesardelatorre/2017/02/07/domain-events-vs-integration-events-in-domain-driven-design-and-microservices-architectures/
https://blogs.msdn.microsoft.com/cesardelatorre/2017/02/07/domain-events-vs-integration-events-in-domain-driven-design-and-microservices-architectures/

ERIESYNES SN

K FF A2 AL SO TR 55 A RSB EeE (BRI 55 (i e it s ) & el An 2AE
I SEPRIAEAE LB, Bl E ) EF DbContext.

BfiE

Al R T U5 i) B IR BT T R R A . o O A SRR BRI D Re,  SRALTE AR 4R,
TR ST 22 MR T 7 T Bt P ) FE R 2R A B R R BEAT T RS . AR EE(E I —Fh ORM £2R,
1 Entity Framework, H T LINQ FI58EAL, SCHL AL fifl 1o XM AT DAL T 8dE F A
BN ZHE V5 1) 3l .

O S SR 5 25 B AE A Bt IR 0 07 30 78 (b VR SE) —45H, Martin Fowler 217 #fiik
T A

CHFO I T AT AEEYZE AP 17 N RIE G HI T - 5 R R LLAT B9 77 71
GEWWNH], HTNTIE L8 O AT EFFHINT R MBS LU CHEEE T IR 57
1 P IS RIE AR X LR R _ESAATHIERSF s T 7T G 1T FIXT R HIFFASZ I o
S FF 1 S RIEC 7 77 BE B A = 2 [E] ST PG 27 8 PR JA] 1R K 1 o

X REEX — 1 ChE

N THNMREEEERGR, B A0E 053K, /3T DDD B MIRMIRS SR A i e —
RIEN YO, XRFANENSRERZ MK R. HiZhlRa WAL S8k, warkl
e EgdEEE (I CQRS 7530, BFUAE WA SRR FERPIRE . (H2, 5500k - B3,
WLGG 2 A AN R S AR .

HA B, Ol SOV DU AR 1 SR B B R E T B A . — BSHRE T N AE R, A
AT DL 5 55 A2 SO S [ e

UNRTRTIE, W AREAEH] CQS/CQRS ZEFIMN,  HIUA TN E RSl AUSREAY b i B R AT,  PAAT 11 i
R SQLiEf) . XA TG RENZ, FOVET UERNESEMTRHIR, JFHXSEERAZ
R T AU BT RR 1 o X SRR ] TR R B R N

A0SR o KAl At SR, A ST R R I i B B s R OR BN TR CEE i Web AP IR
55, HIEAE a2 AL S P B A BRI A, G il AR R R RIS R A . S A 4
PRI A5 DAL A A7 P SR A, SRR I8 L 3555 AR 2R e h A I B SE T R (s A

AT IERE, W TENRERANE L— N6, Wl 9-17 fx. A TIEFESRAERG I
JITA o8 B (B A 3 55— BUPE R F KD, 880 22 7Kz A B0 et e v ) A KR B — A fh

190 Error! No text of specified style in document.


http://martinfowler.com/eaaCatalog/unitOfWork.html
http://martinfowler.com/eaaCatalog/unitOfWork.html
https://www.amazon.com/Patterns-Enterprise-Application-Architecture-Martin/dp/0321127420/

Buyer Aggregate Order Aggregate

"- ity | T T T T T T 1
| [ !
: : } Address (value Object) I
' b .
| | 1 I
: Buyer (Aggregate Root) i } Order (Aggregate Root) O/ i
Domain Model — | . | . I
| B |
Layer | L ! Orderltem chid eniiyy) |
| [
| | » RN
| ) |
| | |
Infrastructure- OrderRepository
Persistence  —
Layer
Unit of Work
r (.
I |
I |
|
: Buyer Table Orders Table Orderltems Table |
Data I Data (Persisted) Data (Persisted) :
Tier : |
I |
| Or g :
| Database |
|

B9-17. &1t FAGEHIEZ KT
GRFIFF TR IR T B

PR s U 1 S 2 A I E R, s A RERINA k. ST eI — Mz e ik
A, DIARE ISk, #fR e A4 IAggregateRoot pRid I

W, FEIERZM R R S B I Z e S 0, AR R

namespace Microsoft.eShopOnContainers.Services.Ordering.Infrastructure.Repositories

{

public class OrderRepository : IOrderRepository

{
15 (B 11 SCHZ A IRepository 17
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public interface IOrderRepository : IRepository<Order>

{
Order Add(Order order);

/...

}

Hsz, A7 sGR A R AT 205, IR RN SIS AR A, SEIl— M2 ik
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public interface IRepository<T> where T : IAggregateRoot
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The Repository pattern

e Edward Hieatt and Rob Mee. Repository pattern.
http://martinfowler.com/eaaCatalog/repository.html

e  The Repository pattern
https://msdn.microsoft.com/en-us/library/ff649690.aspx

e Repository Pattern: A data persistence abstraction
http://devig.com/repository-pattern/

e  Eric Evans. Domain-Driven Design: Tackling Complexity in the Heart of Software. (Book; includes a
discussion of the Repository pattern)
https://www.amazon.com/Domain-Driven-Design-Tackling-Complexity-Software/dp/0321125215/

Unit of Work pattern

e  Martin Fowler. Unit of Work pattern.
http://martinfowler.com/eaaCatalog/unitOfWork.html

e Implementing the Repository and Unit of Work Patterns in an ASP.NET MVC Application
https://www.asp.net/mvc/overview/older-versions/getting-started-with-ef-5-using-mvc-
4/implementing-the-repository-and-unit-of-work-patterns-in-an-asp-net-mvc-application
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e  Entity Framework Core
https://docs.microsoft.com/en-us/ef/core/
e  Getting started with ASP.NET Core and Entity Framework Core using Visual Studio
https://docs.microsoft.com/en-us/aspnet/core/data/ef-mvc/
e DbContext Class
https://docs.microsoft.com/en-us/ef/core/api/microsoft.entityframeworkcore.dbcontext
e Compare EF Core & EF6.x
https://docs.microsoft.com/en-us/ef/efcore-and-ef6/index

M DDD {147 Entity Framework Core fJJLAit 424

M DDD IR KA, EF H—DEERE SR AW ] POCO MK HIAURSEAR, £ EF Rifish#xy POCO
AR SR . I REAE ] POCO UMK, AU R 2 R A METC IR, TR 45 AN JE AN
L Ath JAE) JO IR A R

MR DDD #3X,  H N 2 SRS b R AT AR UG i A AT £ 5 B B0 T LA ] AN A
. BAEAN . A, {E DDD H, SeVEAIFUS R TSR AR A s R RAN RIS, R, S
SRR LT IR A e AT i T USSR T BB AR, AR R AR XSS L, MR A RIAT N
ANERAE o

#£ Entity Framework Core 1.1 #1, 4 7 /21X 4 DDD 73K, #n] LIZEsefkdfii a7 B, A2 A St
B YEECE R 1 setter B & WUREA A B AR BT ILESMB G ), 40T DU G g &8 1 a7~
BfiAR AL B W RIEEXOX P N FEER T, R LA setter.

Zfeldh, B RAALN IEnumerable<T> [AILEM:, AT LSHEA BT HiEvin, HG 6 WK EF £F
AMESERGES (0 List<> ) FIRAAH FEOR D RIS FE . PARTHUAS Y Entity Framework A7 B4 &

JE S HF 1Collection<T>, iX E MR AL 38 1T LS A SE Rk R ML SR PEER G R I il BRI H - 3X
L5 DDD A A AT BEA—FF o

FENTF A B IEnumerable Xf G il LUE TR A IR &, I N AR s -

public class Order : Entity
{
// Using private fields, allowed since EF Core 1.1
private DateTime _orderDate;
// Other fields ...
private readonly List<OrderItem> _orderItems;
public IEnumerable<OrderItem> OrderItems => _orderItems.AsReadOnly();

protected Order() { }
public Order(int buyerId, int paymentMethodId, Address address)

{
}

// Initializations ...

public void AddOrderItem(int productId, string productName,
decimal unitPrice, decimal discount,
string pictureUrl, int units = 1)

// Validation logic...

var orderItem = new OrderItem(productId, productName, unitPrice, discount,
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pictureUrl, units);

_orderItems.Add(orderItem);

}

}

75 Orderltems J& LB H List<>.AsReadOnly() R AT PAgE R 5205 iH] o Z T EERE AR EAIE T
—AN R, DLk H AN SR . e LU Tollist J7VASE T4, BRI AN LK v AT 1) 350 52 A
FHEAT . MR, R TXE R RELHIAT — N HE D TR

EF Core $ 4t T — Ml Ui AL m s B B B0 FE IR 705, AN 2i5 Y Uizl . e 24l NET POCO
RS, OB R SEIAERE AR o FE 2R AE 5 S0 B B 3 s e RS . 7E B S )
OnModelCreating J7 iR, EseAi i EF Core ilid & i) 5Bt Vi i) Orderltems J& .
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protected override void OnModelCreating(ModelBuilder modelBuilder)
{

/] ...

modelBuilder.Entity<Order>(ConfigureOrder);

// Other entities ...

}

void ConfigureOrder(EntityTypeBuilder<Order> orderConfiguration)

{
// Other configuration ...
var navigation = orderConfiguration.Metadata.

FindNavigation(nameof(Order.OrderItems));
navigation.SetPropertyAccessMode(PropertyAccessMode.Field);
// Other configuration ...
}

A BOm A JEVERS, Orderltem SRAAR GREF AN, Wf[FE'E BA —4 List<Orderltem> J& 1% —F¢
o fHZ, ERETHEAVINA (AddOrderltem J57%) , T AT A MFT . B, AT AFEHRE R
FE—2, I HAEPTA {8 A 1% U B g 2 ACAD o #R R FF— B
f#i il Entity Framework Core 323 H & X & fi#

TESEBUZTH, G R — NMEPATE B, B IT/ES I (EF Core Hff) DbContext) Piiffl i Fr Ak
AL, WRFR.
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// using statements...
namespace Microsoft.eShopOnContainers.Services.Ordering.Infrastructure.Repositories

{

public class BuyerRepository : IBuyerRepository

{
private readonly OrderingContext _context;
public IUnitOfWork UnitOfWork
{
get
{
return _context;
}
}
}
public BuyerRepository(OrderingContext context)
{
if (context == null)
{
throw new ArgumentNullException(
nameof (context));
}
_context = context;
}
public Buyer Add(Buyer buyer)
{
return _context.Buyers
.Add(buyer)
.Entity;
}
public async Task<Buyer> FindAsync(string BuyerIdentityGuid)
{
var buyer = await _context.Buyers
.Include(b => b.Payments)
.Where(b => b.FullName == BuyerIdentityGuid)
.SingleOrDefaultAsync();
return buyer;
}
}

7 IBuyerRepository # Mok H MUY = . Ha2, O SEILR R R APERIERE S )2 58 U o

EF DbContext i@ i ity N L4 M1E B . BAERl— HTTP W& RyEE Nk 2 At =, X188
T loC 7548 (W LUEH services. AddDbContext<> @ Rk B ) BRI A & 31 (
Servicelifetime.Scoped) -

/|

ECIE LI 77 (EF, F55E)

FEREN OIS, AN 2 BN HIR BR AR S I A rh P e & SO ES IR A D7 i TE IR EE R S
HARKE el Z B — X — K R HIERIR GRS RATRE T BEAE I EF SRR WA 15
o . SKT7ATREA 1A I T SEAR I 22 Mk s 2K
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H T eShopOnContainers HiT ik 55 1 AL B 7 At 26T CQS/CQRS, K2 HM & M #A R 7L H E X

g SEILR . JFRFE AT UL E it B ROR BT AR E:, MAZR T RE. M REGME
E X AA# AT DDD. AR EE S K 250 B 5w A — LR s F45 077, (A R A R SR BT

IEAR 7. B, BuyerRepository @Sl 7 —A™ FindAsync J77%, AR 75 2245 618 S B E)

TGN B TR TE R SR R R ATLE

HA2, WHiprk, 5T RIGEI CQRS &, f#H%ET Dapper fISEIL, FIESEHL 1R SRAUKI#L
PE AR PLas Jor J= i 7 o N P R 2R vk

XL 1 EX g5 E 1% /] EF DbContext

Entity Framework DbContext 83 T TAE BTG AR, P LA E R D T A, Eean
ASP.NET Core MVC {4zl % . X2 8 n] LAO i A% 1 772, e eShopOnContainers H1 i)
CRUD H M. 167 E ARG T, &0l ed S B H DbContext 28, #UEITFZH K
& PR, o

HAE, FESCBUE N AR IR 55 BN F IS SEBL B 8 SO R gt 1 — 2503, TR oM
THEARIER AR AR, DS B RE 7 A AT T 2 A o SR S 2 B TR 00 B /28 (4 0
8

FEE 9-18 H, AT AE BIAEH A (E A EF DbContext) S GAERIX I, XA HIIXLE
CHEENE T

No Repository With Repository
Direct access to database from controller Abstraction layer between controller and database context.
Unit tests can mock data to facilitate testing

Web Server Web Server Web Server
(Kestrel, IS, etc.) (Kestrel, IS, etc.) (Kestrel, IIS, etc.)
| | |
Controller or Controller or Controller or
Application Layer Application Layer Application Layer

DbContext
Repository Mock Repository
Unit of Work (DbContext)

B 9-18. 1/ F1 & X G154 DbContext

RIS A 2 APk . ST AOUBELL G i B 57T DUBHIEA TAE ot @W (U eme®s 7, MR
TR A T A L0 H R A 2

G, A TRIERZ s, B0 BIHOBE 2 A 7£ ASP.NET Core Hh LAEf, LR A A4
filf OIS, e A SEELY

RIS 2, AE e EREANZEGE RS ML T, i el 7. R
BI2AT RN IE Entity Framework U5 1] SEER B &, MIEATA R BT, T2, X%
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IR ELEAEH] DbContext, JUIME— [ 236 A2 A FLEL AT TR (19 P9 A7 R 1 SQL Server K3z AT # gl
e AR LUAR R R 7 3UAE S i GO IR A 07 B i . 2498, T BABEI I MVC i
Ao

loC 77517119 EF DbContext 17 IlUnitOfWork L4147y J& HY

DbContext %% (LA IUnitOfWork %} R %&52) W e 5 L AE[R] — HTTP i K i Fl N I 2 A il I 3L =
B, HIEESRAT R L AU B 2 DR G HUR R, sE MR BN EREH T2 s, baE
2% T 1UNitOfWork 2 Uk i) — &7y, i AN2 EF K7,

T HENIX— 5, DbContext X G S A 20k H e 55 1 A8 i JH L BN ServiceLifetime.Scoped . 7E#%
ff) ASP.NET Core Web API 35i H /1, M\ Startup.cs SC{%:(1) ConfigureServices 75 i H i ]
services.AddDbContext 7 loC % %% $19F it DbContext IR, X2 ERINAI A= & 1. 1 1 A AL a5
TIX— .
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public IServiceProvider ConfigureServices(IServiceCollection services)
{

// Add framework services.

services.AddMvc(options =>

{
options.Filters.Add(typeof(HttpGlobalExceptionFilter));
}) .AddControllersAsServices();
services.AddEntityFrameworkSqlServer()
.AddDbContext<OrderingContext>(options =>

{
options.UseSqglServer(Configuration["ConnectionString"],
sqlop => sqlop.MigrationsAssembly(typeof(Startup).GetTypeInfo().
Assembly.GetName().Name));
¥

ServicelLifetime.Scoped // Note that Scoped is the default choice
// in AddDbContext. It is shown here only for
// pedagogic purposes.

)3

A DbContext SEfil4k 1 L & A ServiceLifetime.Transient B, ServiceLifetime.Singleton.

loC 25 2 H1 63 il SE A5 1) A= iy J] 461

MBI, A ) A i R R BN (scoped)  ( Autofac 1] InstancePerLifetimeScope ) -
WA AER BRI (transient)  (Autofac H'ff) InstancePerDependency ) , fH/& 4 {# £ (scoped
) A AR, BRI RS AR AT T SE N R

// Registering a Repository in Autofac IoC container

builder.RegisterType<OrderRepository>()
.As<IOrderRepository>()
.InstancePerLifetimeScope();

WHER, WK DbContext ¥ B N1EHK (scoped ) (InstancePerLifetimeScope) Az & (
DbContext HIBRIN A=A, RIS 0O fift 5 F S0 A i R0, T e 2 3 0™ F 1K) 9 i) i

At BEIR

¢ Implementing the Repository and Unit of Work Patterns in an ASP.NET MVC Application
https://www.asp.net/mvc/overview/older-versions/getting-started-with-ef-5-using-mvc-
4/implementing-the-repository-and-unit-of-work-patterns-in-an-asp-net-mvc-application

e Jonathan Allen. Implementation Strategies for the Repository Pattern with Entity Framework,
Dapper, and Chain
https://www.infog.com/articles/repository-implementation-strategies

e Cesar de la Torre. Comparing ASP.NET Core loC container service lifetimes with Autofac loC
container instance scopes
https://blogs.msdn.microsoft.com/cesardelatorre/2017/01/26/comparing-asp-net-core-ioc-service-life-
times-and-autofac-ioc-instance-scopes/

R BRI

R bR iR A0 15 2 R K AN DR AT 2 RCHR P R Bl o AT 48 L2258 RIS A (il 7 il BT
A0 AR I AR A SR B HiE A BN o EF R SR 290& XA BRI, e R o 1R R A AT
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A0 RN B YR Y R . Ll ST A B R e A - B, VRN 3B JE I s 7R it DL
Id 452 .

WL, AR SLARHDR S B W B/ N DbSet<TEntity> MM F MR, HREE TERE LR+
sk, WERBA NG E LR IEHE DbSet<TEntity> i, WfEHKA4.

F 4 FEY Fluent API

HVFZH5MP EF Core 295, HAKZHm LUEL A OnModelCreating 7772 H (404 13 B 5 Fluent
APl AT .

KRR L JE ST MR A 5, M DDD i BEIX & 3 FAR AR 7 20 I R R s i 5 Atk 40
Bt AR S R T B RIS YIS AR . B — T T, Fluent API SR A8 BORUHE e A MESERE LM 2 P K 2
L e RIS — RO 7, OSBRI i), I HL S P T S A

Fluent APl %- OnModelCreating 7/

W BTk, AT L E ML, 8 R] LAE DbContext 2K # ] OnModelCreating J732%. N ifii ffI 7~
R WA £ eShopOnContainers #1131 4RI 45 AT I3 .
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protected override void OnModelCreating(ModelBuilder modelBuilder)

{
//0ther entities
modelBuilder.Entity<OrderStatus>(ConfigureOrderStatus);
//0ther entities
}
void ConfigureOrder(EntityTypeBuilder<Order> orderConfiguration)
{
orderConfiguration.ToTable("orders", DEFAULT_SCHEMA);
orderConfiguration.HasKey(o => 0.Id);
orderConfiguration.Property(o => o0.Id)
.ForSqglServerUseSequenceHilLo("orderseq", DEFAULT_SCHEMA);
orderConfiguration.Property<DateTime>("OrderDate").IsRequired();
orderConfiguration.Property<string>("Street").IsRequired();
orderConfiguration.Property<string>("State").IsRequired();
orderConfiguration.Property<string>("City").IsRequired();
orderConfiguration.Property<string>("ZipCode").IsRequired();
orderConfiguration.Property<string>("Country").IsRequired();
orderConfiguration.Property<int>("BuyerId").IsRequired();
orderConfiguration.Property<int>("OrderStatusId").IsRequired();
orderConfiguration.Property<int>("PaymentMethodId").IsRequired();
var navigation =
orderConfiguration.Metadata.FindNavigation(nameof(Order.OrderItems));
// DDD Patterns comment:
// Set as Field (new since EF 1.1) to access
// the OrderItem collection property as a field
navigation.SetPropertyAccessMode(PropertyAccessMode.Field);
orderConfiguration.HasOne(o => o.PaymentMethod)
.WithMany()
.HasForeignKey("PaymentMethodId")
.OnDelete(DeleteBehavior.Restrict);
orderConfiguration.HasOne(o => o.Buyer)
.WithMany ()
.HasForeignKey("BuyerId");
orderConfiguration.HasOne(o => o.0OrderStatus)
.WithMany()
.HasForeignKey("OrderStatusId");
¥

&I LATE [ —/> OnModelCreating 755+ % B FTA 1) Fluent APl Wi, HU2 S AF eHARRLHE T 0 X, FF
BEZATINE, GBS, WuRBIfR. SFTREADRIBIA, 20 DUF S (S
) RMC B A SRR AL

A A 2 U . {H2, EF Core HANMHRZ Bz, BT EE KLU E D52 .

202 Error! No text of specified style in document.



EF Core '17/79 Hi/Lo &%

AT TEARHES SR BRI 7T, BE T Hi/Lo BVAE NI il 7 A i e ms

Hi/Lo SLyAAfe i EmE— R A . FiEkid, Hi/Lo Bl LUAF T HI4T ol —FriR T, AT E
BT ST BB AT A A BB B vh . XA AR 0T LASE BD T UG48 R AR IR, S H IO BUE B 7 91 1D —# .

Hi/Lo SEifiid 148 % /b M0 AN AR R0 e rh AR i 22 4 1d BORL . AEIX L e R T k. th T
AR R, SRR

o CERBEIR TAE R
o EATFEH T DBMS T F A A s 7 A IR
e S5 GUID SiRARE, &R ANA AR R

EF Core fifiJf] ForSqlServerUseSequenceHilo J572:3¢ % Hi/Lo %y, 40l fsl ¥ Frxs.

WG FEE 1T A2 I 1

{81 EF Core 1.1 HIZhReXG B0ds e 41 Wik )7 B, AT DAASE FH SRS b (AT g 1k, 1 R ik i 41
Wi B B X T AN TR E SRS U7 A AT AR P IR A, R 3 B

EF 1.1 SCRE—PoRE A AH DG 8 PRI 7 B e 208005 e v (B 5 . I PT LIRS Z BB 4R 6, il
List<> FRHATICEAE . 00T FA T 10 0] ST T 8 AR Y PR 3R 20X — pit, (HRAEIX L, W] LA

FE Bt {# Ff] PropertyAccessMode.Field fit & fi i i 4 A4 GRS

TEIBXT S (8 T 8 P A 40 = a7 B |D

1F EF Core ", 2T @M RTEE M SRS T b NSRRI JEME o I 28 Ja M A SR AR S Rt 2R A 2 531
ff) ChangeTracker 25+ 44

M DDD WIf KA, @il ID BN Bt 18, 2t a2 —F 5@ 5. XA
IREE, FAEMNEANEGIRR (24, EREPAERIEIRAE, EANZESEBYZEHA D) .
XSS S, fE EF Core MATHA Y, EF Core WA KHENT BB N E A7, XTE EF 6.x
FFOEATRER . X A A T8 2480 T B —ME RSB — N E AR TR R B A R ID (F
B HEREA .

IEW{&7E eShopOnContainers [{J{Ext % Address H1 FT WL, 7F Address 5% {&F A F ID:
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https://vladmihalcea.com/2014/06/23/the-hilo-algorithm/
http://stackoverflow.com/questions/282099/whats-the-hi-lo-algorithm
https://docs.microsoft.com/en-us/ef/core/api/microsoft.entityframeworkcore.changetracking.changetracker
https://msdn.microsoft.com/en-us/library/jj680147(v%253Dvs.113).aspx
https://github.com/dotnet-architecture/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.Domain/AggregatesModel/OrderAggregate/Address.cs

public class Address : ValueObject

{
public String Street { get; private set; }
public String City { get; private set; }
public String State { get; private set; }
public String Country { get; private set; }
public String ZipCode { get; private set; }
//Constructor initializing, etc

BfE, fEWH, PRI B4 ID, LUE EF Core W] LUK IX S a0 4 RIS e £ b o TRATTAEFE Al
K2 5 OrderingContext.cs Z5f#) ConfigureAddress 75k 58 . RIIRATA 21l EF FEREAEAA AL
f s G A A

void ConfigureAddress(EntityTypeBuilder<Address> addressConfiguration)

{
addressConfiguration.ToTable("address", DEFAULT_SCHEMA);

// DDD pattern comment:

// Implementing the Address ID as a shadow property, because the

// address is a value object and an identity is not required for a

// value object

// EF Core just needs the ID so it can store it in a database table

// See: https://docs.microsoft.com/en-us/ef/core/modeling/shadow-properties
addressConfiguration.Property<int>("Id").IsRequired();
addressConfiguration.HasKey("Id");

HAb TR

e Table Mapping
https://docs.microsoft.com/en-us/ef/core/modeling/relational/tables

e Use Hilo to generate keys with Entity Framework Core
http://www.talkingdotnet.com/use-hilo-to-generate-keys-with-entity-framework-core/

e Backing Fields
https://docs.microsoft.com/en-us/ef/core/modeling/backing-field

e  Steve Smith. Encapsulated Collections in Entity Framework Core
http://ardalis.com/encapsulated-collections-in-entity-framework-core

e Shadow Properties
https://docs.microsoft.com/en-us/ef/core/modeling/shadow-properties
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{t FHl NoSQL i = 1A £ /A S At 284

848 NoSQL ¥ PEE R4 2 228 by, AR A2 ffH 2548l Entity Framework Core 1] ORM.
T2 B NoSQL 5] #42{iL ¥y API, Lt Azure Document DB. MongoDB. Cassandra. RavenDB.
CouchDB &# Azure Storage Tables.

7, MEAEH NoSQL %dlE ERT, JUIHE SR S M %k %, tan Azure Document DB, CouchDB
o}, RavenDB i, ffi ] DDD &5 X 1 HE AL 5 4f FH EF Core ATt/ 2Ael, IRAIER AR, 7k
RISFMEXT G35, (HiE, &, B ERRPEELmER&T.

FEAE I SCRS 3 A B RIS P LUK SR G BN A SO, P840 JSON sl e s ale B, WA
AR ) f R, B e O A2 I . 4 NoSQL #ctis i, & AR se R SRR &
R, (HA A EF Core HONRIE, KR AMZEIRAN.

DXRAE T T 45 AR . R AT T POCO S R ST U T, SR 8 A 5 A A X e TG
B, AT RETEAT T AR BIA M A3 AVE R S0, HE AR MR R E] NoSQL. AT, X IFANN
A E AR, AR RO B o A PR PR R R, B AN BE X 5% R 2R Medfe 2 B NoSQL il i i 5
AR . AR AR RN AR SR 5, DO 355 AR AR AR AN o

fltn, SR AR EEEE S, RERIMA 2 TEGRIERW LN, HEXAMEEEY, BWZH T8
BIRMENEAEE RS, AN EF 232148 H UNION ALL SXFEfY SQL iEA). X% R BLHHE 2 A1 NoSQL
Hes PR A RIRE R USRI AT B, AN BRI 2200 o T S 5 R T AN R] A el e 2 i P K
F R PR B S ) AR T

f8 ] NoSQL Hu#he 28 ) — AN b SEAR SE N ARRRAEAL , T DASE AN 6 Y B RIS o SR T b A P 5% AR 3
B8 o TN R

FEFE T JEA VT U AU, R B8 NoSQL A SRS 3 1m) B3 7 vT e LU A O RBUIR ETE 45 5
NS BETH IR JR A MR AU SRS 3 [0 508 P P P AL R SO o SR A, ST DL T s v A S AT i
M ER .

il EAE FH SORY S 1 (B RN, R T ) JSON QRS 3T BB A (R Bl SE B . 8 AL T A1 14E
eShopOnContainers 7l H SELF T B8, (HH A {EFH EF Core.
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"id": "2017001",
"orderDate": "2/25/2017",
"buyerId": "1234567",
"address": [

{
"street": "100 One Microsoft Way",
"city": "Redmond",
"state": "WA",
"zip": "98@52",
"country": "U.S."
}

1,
"orderItems": [
{"id": 20170011, "productId": "123456", "productName": ".NET T-Shirt",
"unitPrice": 25, "units": 2, "discount": @},
"id": 20170012, "productId": "123457", "productName": ".NET Mug",
"unitPrice": 15, "units": 1, "discount": @}

TEVEAT ] C# BB S IZ 5 4 UL T 2518, Azure Document DB SDK I, %% 42540 T EF Core {8 1)
C# POCO 2. X HILET M AR AL ab 2844 2 vp A AT 2, i M ARRS s :

C# EXAMPLE OF AN ORDER AGGREGATE BEING PERSISTED WITH DOCUMENTDB API

*** Domain Model Code ***

Aggregate: Create an Order object with its child entities and/or value objects.
Then, use AggregateRoot’s methods to add the nested objects so invariants and
logic is consistent across the nested properties (value objects and entities).
This can be saved as JSON as is without converting into rows/columns.

Order orderAggregate = new Order

{

}

Id = "2017001",

OrderDate = new DateTime(2005, 7, 1),
BuyerId = "1234567",
PurchaseOrderNumber = "P018009186470"

Address address = new Address

{

}

Street = "100 One Microsoft Way",
City = "Redmond",

State = "WA",

Zip = "98@52",

Country = "U.S."

orderAggregate.UpdateAddress(address);

OrderItem orderIteml = new OrderItem

{

Id = 20170011,

ProductId = "123456",
ProductName = ".NET T-Shirt",
UnitPrice = 25,
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Units = 2,
Discount = 0;

s
OrderItem orderItem2 = new OrderItem
{
Id = 20170012,
ProductId = "123457",
ProductName = ".NET Mug",
UnitPrice = 15,
Units = 1,
Discount = 0;
}s

//Using methods with domain logic within the entity. No anemic-domain model
orderAggregate.AddOrderItem(orderIteml);
orderAggregate.AddOrderItem(orderItem2);

// *** End of Domain Model Code ***

/...

// *** Infrastructure Code using Document DB Client API ***

Uri collectionUri = UriFactory.CreateDocumentCollectionUri(databaseName,
collectionName);

await client.CreateDocumentAsync(collectionUri, order);

// As your app evolves, let's say your object has a new schema. You can insert
// OrderV2 objects without any changes to the database tier.

Order2 newOrder = GetOrderV2Sample("IdForSalesOrder2");

await client.CreateDocumentAsync(collectionUri, newOrder);

fErCLR B, Al USR5 3, SRR BF I AEATUSAR TR o A P AR R £ U 2R
(1o BATIIRAE T FRIRE ) SR A AR DT R ORI & K — St . AR B AIIRAIE .

{Hi2, MR A AL E] NoSQL $d 72 iy, 5 EF Core B35 ¢ R 80 i AH 9% AT H e AR AH
Lk, ARRDAT AP #8 KA T B2

FHAt BRI

e Modeling data in DocumentDB
https://docs.microsoft.com/en-us/azure/documentdb/documentdb-modeling-data

e Vaughn Vernon. The Ideal Domain-Driven Design Aggregate Store?
https://vaughnvernon.co/?p=942

e A persistence agnostic Event Store for .NET. GitHub repo.
https://github.com/NEventStore/NEventStore

IR I ARSS A H EFn Web API

55 F SOLID JR M Fn{k &hid: A

SOLID Jgi i3 F FAE AT LA SC AT 55 B TR PP B SR BREHOR . iR ) DDD B3R 55 . SOLID
7 TLA B AN PR 465 -

o H—IFJENM (Single Responsibility principle)
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https://docs.microsoft.com/en-us/azure/documentdb/documentdb-modeling-data
https://vaughnvernon.co/?p=942
https://github.com/NEventStore/NEventStore

e JFFHIEN (Open/closed principle)

o ZEREHJFEN (Liskov substitution principle)

o 4 EJEN (Inversion Segregation principle)

o fKHfEIEFEN (Dependency Inversion principle)

SOLID 5 2 52 5¢ T Un T e v B HIAR 7 AU 95 H 9 78 2 A SRR AT T I B R & . B A
K, TSN AR REAR A K. fJa R E E RN, SRR E S E R, X
AI DA 5 b s DDD H % 2 K528

DI & S ER AR s {8 B R I i — o 2R e SEIAE XS AN AR 2 (M AA RS &, AN A& B se e,
CE M ERS S BEOR . PR B T HUT HEAE I Gt (BUEAN" a3, @F, Kl
He) 3 bR RO WL, AT Sl 2 OO . DI Sd B T e 9 S (loC) 4% . ASP.NET
Core $2 7 —MRIFAII N E loC 7y, (HREW LMEMEMWEZR loC 4%, 1 AutoFac B Ninject.

I IEAE SOLID JRI, HRERSBHRE A HMRREFM S T HEZ, WA geRtE L 54a K
Z IR IRPAE N BN KRR ? Qi ROE G s A DI, A2 R A 0% e B 2 5 Host
DR Bk X — ril. RAAAERZ RIS, Kl 2 — M S ((UWE) , &R EME R
Z 1, EAREE T AT R

AT RERR By — A TR RISk oG SOLID JRIU M4y, (A, AHRRE R EORENT IX 4L 1 0UE iR B A 1 .
Hopth B35

e SOLID: Fundamental OOP Principles
http://devig.com/solid/

¢ Inversion of Control Containers and the Dependency Injection pattern
https://martinfowler.com/articles/injection.html

e Steve Smith. New is Glue
http://ardalis.com/new-is-glue

{5 11 Web API SEINARSS N H =

il PR BE AR R A 2 XS SRIEA BN R

WIHTATIAR, N2 AT DAE N IETER G 167 i 1 — 3B 2 SR SE B e Web API 3 H 5 MVC Web )i F i
HH. fEf8 4] ASP.NET Core # RIS H, B 218 E &M Web APl FE. iR EH B R H
ASP.NET Core (JLIERBZEFIFNFEHIZE) [F1E 0 WG H & XN H EARIG Hor 2 Hk, b mT LK R 2
TR SR 2 P, HX R AT IR

it 3T RN 4% B B R A KD B2 523 A Ordering API J5 H f9—#54) (ASP.NET Core Web API 15
H) , & 9-19 AR,
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http://deviq.com/code-smells/
http://deviq.com/solid/
https://martinfowler.com/articles/injection.html
http://ardalis.com/new-is-glue
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& 9-19. Ordering. APl ASP.NET Core Web API Tii H 19/ /5

ASP.NET Core & —/MAai A B loC 2548 GEIL IServiceProvider #1188 ), BRI\ My i R %
N . ASP.NET ii@id DI $24E LA 55 . ASP.NET Core {ii i RiE M43 G EM BRI DI FEAK)
A, AEN FHREF I Startup 251%) ConfigureServices J5 kL B A B A4S MRS« SR HI0 S BN
R %5 B 5 (2R B

Y, A NSRS SR . ST R N R it . BRI AT DAVE N AT AT 1
e B AR R AT . T R B SE B, BT LB E N TAE e s % (EF Context %14
9 DbContext [FFF SN AR AR ¢ AR R o

FE NI RRGI, AT AE S| NET Core WTIE A4S BRETEN BN R o 1202 — DSBS, K
IRAE T — R AT 4.
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https://docs.microsoft.com/aspnet/core/fundamentals/dependency-injection

// Sample command handler

public class CreateOrderCommandHandler
: IAsyncRequestHandler<CreateOrderCommand, bool>

{

private readonly IOrderRepository _orderRepository;

// Constructor where Dependencies are injected
public CreateOrderCommandHandler(IOrderRepository orderRepository)

{

if (orderRepository == null)

{
}

throw new ArgumentNullException(nameof(orderRepository));

_orderRepository = orderRepository;

}

public async Task<bool> Handle(CreateOrderCommand message)

{

// ... Additional code

// Create the Order AggregateRoot
// Add child entities and value objects through the Order aggregate root
// methods and constructor so validations, invariants, and business logic
// make sure that consistency is preserved across the whole aggregate
var address = new Address(message.Street, message.City, message.State,
message.Country, message.ZipCode);
var order = new Order(address, message.CardTypeld, message.CardNumber,
message.CardSecurityNumber,
message.CardHolderName,
message.CardExpiration);

foreach (var item in message.OrderItems)

{

order.AddOrderItem(item.ProductId, item.ProductName, item.UnitPrice,
item.Discount, item.PictureUrl, item.Units);

}

//Persist the Order through the Repository
_orderRepository.Add(order);

var result = await _orderRepository.UnitOfWork
.SaveEntitiesAsync();

return result > 0;

R EAN B SHRPAT SR AMIRE L . %KL B R Mm-S, ASP.NET Core 1) Web
API Fiil 85 U535, 2 DDD MR 55 T I R B B . £ — AR AE, AT SR T A & Ab BE 4R
e, AU SRR e SRR PP & 7 2 MO AR P 4 3 10 2848 AR R i AR D7 =X, ande i A
BTG KB DI R TR .
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https://lostechies.com/jimmybogard/2008/08/21/services-in-domain-driven-design/

PEMHERISCIIZENY,  #E11 2TH SR

FEAE P F) 3 PR BGE N BN 2T, 8 5 BB AL T A I AN AR P 5 DRSS I FE R 2K v
IR RIS, CAIRTHTA, DI & TH9i& B ¥0

{5 ASP.NET Core W E ) loC A5

A% H 1 ASP.NET Core $2AL[ N B loc Z8#%HT, 7E Startup.cs SCAFH 1) ConfigureServices J5ikHiE
WA RN, i FRESFTR .

// Registration of types into ASP.NET Core built-in container
public void ConfigureServices(IServiceCollection services)

{
// Register out-of-the-box framework services.
services.AddDbContext<CatalogContext>(c =>
{
c.UseSqglServer(Configuration["ConnectionString”]);
¥
Servicelifetime.Scoped
)s
services.AddMvc();
// Register custom application dependencies.
services.AddScoped<IMyCustomRepository, MyCustomSQLRepository>();
}

FEFEMIZRAL R 10C 25280, 50 DL 2R R Al — X 2880 - 2 CURIAH S I S 2 o AR5 78 S d e A4 3 bR
KN 10C 2RI RIGI %, 1 SERFFC 2O RB R, B, £ EdRpid, &E 17100
i, ARKH IMyCustomRepository (2 skE %) MG REL 10C FeSiEAN—A
MyCustomSQLRepository SZHL )54l .

f# FH Scrutor LI B 2R B

MTE NET Core W] DI B, 180T REA B2 REME IR FE P AR 1B I 40 ¢ H 2y E M LS, sbThae H Al rE
ASP.NET Core AT, {H&, WAL Scrutor ZESRSLI . 464G LR 1oC A28 HyE M
RIURY, R AEE iR

HoA B

e Matthew King. Registering services with Scrutor
https://mking.io/blog/registering-services-with-scrutor
e  Kristian Hellang. Scrutor. GitHub repo.
https://github.com/khellang/Scrutor
f# F Autofac /EN 1oC &5

1380 DU FH B 1 1oC 2525 0K F 46 A E| ASP.NET Core 4HEF 2k H . 7F eShopOnContainers [#]1] 5
RS, A T Autofac. fEf§TH Autofac B, il W@t BEHE MR, X T DA H5 8 AL A7
BRI 2 A2 BB 2ERY . AR 0] LIRS 2 7 28 8 3 A 18 2 N R — FE

Blan, PARACEY 2 Ordering. APl Web API i H # Autofac B A, fEAEEE AR,

public class ApplicationModule
:Autofac.Module
{

public string QueriesConnectionString { get; }
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https://github.com/khellang/Scrutor
https://mking.io/blog/registering-services-with-scrutor
https://github.com/khellang/Scrutor
https://autofac.org/
https://github.com/dotnet-architecture/eShopOnContainers/tree/master/src/Services/Ordering/Ordering.API
https://github.com/dotnet-architecture/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.API/Infrastructure/AutofacModules/ApplicationModule.cs

public ApplicationModule(string qconstr)
{

}

protected override void Load(ContainerBuilder builder)

{

QueriesConnectionString = qconstr;

builder.Register(c => new OrderQueries(QueriesConnectionString))
.As<IOrderQueries>()
.InstancePerLifetimeScope();

builder.RegisterType<BuyerRepository>()
.As<IBuyerRepository>()
.InstancePerLifetimeScope();

builder.RegisterType<OrderRepository>()
.As<IOrderRepository>()
.InstancePerLifetimeScope();

builder.RegisterType<RequestManager>()
.As<IRequestManager>()
.InstancePerLifetimeScope();

VEM 0 FE RO A A S0 T 1848 F 9 B 1Y ASP.NET Core loC 28y MR =, H 2 7e{H
Autofac BHEVEA SANE .

FERBIAESH, #l% 10rderRepository 5 H SIS OrderRepository — ik M, X EMAE, fFHiE R
¥um it 10rderRepository 7 BMKHHIN, 10C 5 #3445 7E N OrderRepository ZE )52 .

SEAAE FH Sk 2 7R e s S48 A ] 7 ) — IR 45 SR B0 FR) 1 SR 2 [A) 3L 52, 3 SRAK I I, 10C & 2% m] PLIR
[ 40 45 R

o BEAMEMEMIN S (FE ASP.NET Core ) loC 7848+ Fx N scoped )
o FFMKH—ANET L] (FE ASP.NET Core ) loC 28888 N transient)
o TEfEH 10C HAFHIFTA R R AL/ BS54 (7 ASP.NET Core 1) 1oC 25 #5 HHFROA

singleton)
oA B

e Introduction to Dependency Injection in ASP.NET Core
https://docs.microsoft.com/en-us/aspnet/core/fundamentals/dependency-injection

e  Autofac. Official documentation.
http://docs.autofac.org/en/latest/

e Cesar de la Torre. Comparing ASP.NET Core loC container service lifetimes with Autofac loC
container instance scopes
https://blogs.msdn.microsoft.com/cesardelatorre/2017/01/26/comparing-asp-net-core-ioc-service-life-
times-and-autofac-ioc-instance-scopes/

SEHIL i Fn i s RA R 2R AR 2C

75 b R i@ K38 R A DI R, 10C 2528 @ 2R RIS R BN T il 5 F1JEC 2 75 W6
EYENM? RS Web APl (1211, eShopOnContainers H1 H iR 45) . 0T LIAE MVC £

212 Error! No text of specified style in document.


https://docs.microsoft.com/en-us/aspnet/core/fundamentals/dependency-injection
http://docs.autofac.org/en/latest/
https://blogs.msdn.microsoft.com/cesardelatorre/2017/01/26/comparing-asp-net-core-ioc-service-life-times-and-autofac-ioc-instance-scopes/
https://blogs.msdn.microsoft.com/cesardelatorre/2017/01/26/comparing-asp-net-core-ioc-service-life-times-and-autofac-ioc-instance-scopes/

il 88 A PR RN, (B, TEARTTRIPIEMES ( eShopOnContainers H12kK H Ordering. APl il %511
CreateOrderCommandHandler ) , &# A N8 I K75 1 fiy & AL B RS K T2 e o AR BA VAR — T dn
LU RA 4, DB A B E.

i AT b 5 A A T/ 21 CQRS KU, CQRS B 75 . 55— J7 2 &ifl, il
I Dapper f ORM f# HIfaiv i), ATHTH AN L. F 072 aS, ERHFSIERA, Pk
oK B AR 55 A A e A\ S TE

B 9-20 P, B TR P iR i &, R T AU RN AL B AT, A AR SRR AR

BN o

High level “Writes-side” in CQRS

Command Command
[i‘ API \i‘ Command
. » interface Handler

Writes/Transactional operations flow’s direction

>

B 9-20. CQRS HLi(( i 20 H 5 770 HImr R

R RAGRIIT — DR R GRS BRAERIE R ArQRsmmI0, iz RHIT K.

Ty A2 a1y, B CLe I E s &4 A ar S E S P iE . (i, el e sE R kv, A
AEETE R A28, Wl CreateOrderCommand. S54RI, fd el LS sL, BUUE—ME
R, R RegiE A .
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PFATRER 2 AL BE,  [KONVF 2 R GE IR 55 W] RE BRSO .

UEAh, fEfr S AR E’Jfﬁ/ﬂF, i AU — JORAREE . R & 7T LAAAT 2 KT A e Be 45 3
ANERF N WAT, ERFA RGBT, W22 550,

B’ﬁ%%iﬁfa%ﬁ@E@@ﬁiﬂﬁﬂ%%ﬂmﬂ*DK’E%%%TXE"J‘%YET, R Ay 2 RIS B o . i, AR
ﬁéE‘Jﬁ“W WMRHFAEMERN (EiRZE, BRELZ) , AN CreateOrder 4 Z IR FIA I R SE,
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https://github.com/dotnet-architecture/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.API/Application/Commands/CreateOrderCommandHandler.cs
https://github.com/StackExchange/dapper-dot-net

R & RIE BN AT, AR K AT 2o KA T U HSC R A - R A 7R,
FBEXT AR R VLB . AEFFAPIRILT, BATE A RO ECE IR ICE S 21 F, see i
e ERFERRTLE P EEeN A — A AR E.

a2 SEBUNELE FTA AT @ P 5 B B0 T B i R A K. i Q02 — AR IR IO Bt AL Bl B
(DTO), &L 1TH T REFEE F LM —MA R, ZmSAGHETRAGLHRIEE, Umc.

W S ARAG JE R T fE1E R CreateOrderCommand 28, X /& eShopOnContainers H I -F-1T B AR 55 R AZ i
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// DDD and CQRS patterns comment

// Note that it is recommended that yuo implement immutable commands

// In this case, immutability is achieved by having all the setters as private
// plus being able to update the data just once, when creating the object

// through the constructor.

// References on immutable commands:

// http://cqrs.nu/Faq

// https://docs.spine3.org/motivation/immutability.html

// http://blog.gauffin.org/2012/06/griffin-container-introducing-command-support/
// https://msdn.microsoft.com/en-us/library/bb383979.aspx

[DataContract]

public class CreateOrderCommand
:IAsyncRequest<bool>

{
[DataMember]
private readonly List<OrderItemDTO> _orderItems;
[DataMember]
public string City { get; private set; }
[DataMember]
public string Street { get; private set; }
[DataMember]
public string State { get; private set; }
[DataMember]
public string Country { get; private set; }
[DataMember]
public string ZipCode { get; private set; }
[DataMember]
public string CardNumber { get; private set; }
[DataMember]
public string CardHolderName { get; private set; }
[DataMember]
public DateTime CardExpiration { get; private set; }
[DataMember]
public string CardSecurityNumber { get; private set; }
[DataMember]
public int CardTypeIld { get; private set; }
[DataMember]
public IEnumerable<OrderItemDTO> OrderItems => _orderItems;

public CreateOrderCommand()

{
}

_orderItems = new List<OrderItemDTO>();

public CreateOrderCommand(List<OrderItemDTO> orderItems, string city,
string street,
string state, string country, string zipcode,
string cardNumber, string cardHolderName, DateTime cardExpiration,
string cardSecurityNumber, int cardTypelId) : this()

_orderItems = orderItems;
City = city;

Street = street;

State = state;

Country = country;
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ZipCode = zipcode;

CardNumber = cardNumber;

CardHolderName = cardHolderName;
CardSecurityNumber = cardSecurityNumber;
CardTypeld = cardTypeld;

CardExpiration = cardExpiration;

}

public class OrderItemDTO

{
public int ProductId { get; set; }
public string ProductName { get; set; }
public decimal UnitPrice { get; set; }
public decimal Discount { get; set; }
public int Units { get; set; }
public string PictureUrl { get; set; }

}

AR L, %A S U R X RPAAT W 55 2 55 i A T A i - IRk, A &t el An
BAT N REARA . MBI R HE. Bl G XN ZIES T, mPEnnkdg, A
EATANE FIE R A 5OE R,

YER—AINASAE, 2NN, KON TRIE R 22 e A T AU s T B A P . 78 LA B B e AT)
ANTFHEWA, F C# 2, AARMERT LUE I A AT setter s & B2 N IR 0 5k s2 8.

W, F TG0 @ T B Ay A S AE EE U TH AT B S B A 2 T SRR L, (E R T REAS T B[R RE O
P, i1, CreateOrderCommand ¥E 1 B ID, BT8R .

W2 DR T #, HFEE TR EMARES T B W R T 2T B APRES M “ab 2
W RN e R B e R R, T 2R R T A A BT

[DataContract]
public class UpdateOrderStatusCommand
:IAsyncRequest<bool>
{
[DataMember]
public string Status { get; private set; }
[DataMember]
public string OrderId { get; private set; }
[DataMember]
public string BuyerIdentityGuid { get; private set; }
¥

YT R Z AT UL SRR R S HATH 64 DTO X%, HIX H 2 —AMi i ) 8. X2 —fh = ik
PRy, BAZ/DHIME, NRILT 2K 244K, /£ eShopOnContainers H', fir4 Bk H

& o

i 7 M PE 7R E

LR A S R & A BE R 2K . R AU TAE 2, BRI Ay X R AT Gk
iR AR G 77 . A CQRS 1 DDD A FER UL, i AL B2 2 R E O (R, FTA 4

O S E T - T RAR RS« Tk, BESUEIRS , EARAE A AL S
T, BRKENMAERE.
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https://lostechies.com/jimmybogard/2008/08/21/services-in-domain-driven-design/
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https://en.wikipedia.org/wiki/Mediator_pattern

public class CreateOrderCommandHandler
: IAsyncRequestHandler<CreateOrderCommand, bool>
{

private readonly IBuyerRepository _buyerRepository;
private readonly IOrderRepository _orderRepository;

public CreateOrderCommandHandler(IBuyerRepository buyerRepository,
IOrderRepository orderRepository)
{

if (buyerRepository == null)
{

}

throw new ArgumentNullException(nameof(buyerRepository));

if (orderRepository == null)

{
}

throw new ArgumentNullException(nameof(orderRepository));

_buyerRepository = buyerRepository;
_orderRepository = orderRepository;

}

public async Task<bool> Handle(CreateOrderCommand message)
{

/7

// Additional code ...

/7

// Create the Order aggregate root

// Add child entities and value objects through the Order aggregate root
// methods and constructor so validations, invariants, and business logic
// make sure that consistency is preserved across the whole aggregate

var order = new Order(buyer.Id, payment.Id,
new Address(message.Street,
message.City, message.State,
message.Country, message.ZipCode));

foreach (var item in message.OrderItems)

{
order.AddOrderItem(item.ProductId, item.ProductName, item.UnitPrice,
item.Discount, item.PictureUrl, item.Units);

}

// Persist the Order through the aggregate's repository
_orderRepository.Add(order);

return await _orderRepository.UnitOfWork.SaveChangesAsync();

-

fir A RE PR N AT I T D B

o fEMM L EHRBRAERSRITENT N
o FEATUNS B, FEPAT IS SR AT, (HAE M i & A ELAS 1A BRI IE I .
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e Mark Seemann. At the Boundaries, Applications are Not Object-Oriented
http://blog.ploeh.dk/2011/05/31/AttheBoundaries,ApplicationsareNotObject-Oriented/

e Commands and events
http://cqrs.nu/Fag/commands-and-events

o  What does a command handler do?
http://cqrs.nu/Fag/command-handlers

e Jimmy Bogard. Domain Command Patterns — Handlers
https://jimmybogard.com/domain-command-patterns-handlers/

e Jimmy Bogard. Domain Command Patterns - Validation
https://jimmybogard.com/domain-command-patterns-validation/
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http://blog.ploeh.dk/2011/05/31/AttheBoundaries,ApplicationsareNotObject-Oriented/
http://cqrs.nu/Faq/commands-and-events
http://cqrs.nu/Faq/command-handlers
https://jimmybogard.com/domain-command-patterns-handlers/
https://jimmybogard.com/domain-command-patterns-validation/
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Writes-side of a CQRS Architecture pattern using messaging
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Writes/Transactional operations flow's direction
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https://github.com/jbogard/MediatR/wiki/Behaviors
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I PITCHI I I 5 i S AL P78, R B Z G0 T £l LfF.

[Greg Young] Sy STFANTFHE, ESERN LAET —FHF ST WIRBATNIER IR 55 F M) 7, A
RICAFEZRT i, T FN ZFALRE G VLML o BREFHCERE T4 X5
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public class OrdersController : Controller

{

public OrdersController(IMediator mediator,
IOrderQueries orderQueries)

/...

ALLE R, PAERE T AN TRRE T 0 Web APL 363 M0G s g, thAh, 7RIS ik,
IR R P& A ARSI LP s 2 —1T .

[Route("new")]

[HttpPost]

public async Task<IActionResult> CreateOrder([FromBody]CreateOrderCommand
createOrderCommand)

{

var commandResult = await _mediator.SendAsync(createOrderCommand);

return commandResult ? (IActionResult)Ok() : (IActionResult)BadRequest();

9T B MediatR SIS (117 A T3S, (575 BEAEAE 0 10C B A8 E M p A 2 R AT K. BRI
fHHLT, MediatR ] Autofac 104 loC %4, {HEEW AT LA ] A & ) ASP.NET Core loC % 4%, =T
A He 1 MediatR S EF 248

NIRRT ] Autofac BEHUR A0 RYE ) Mediator ZEA Al 6 4

public class MediatorModule : Autofac.Module
{

protected override void Load(ContainerBuilder builder)
{
builder.RegisterAssemblyTypes(typeof(IMediator).GetTypeInfo().Assembly)
.AsImplementedInterfaces();
builder.RegisterAssemblyTypes(typeof(CreateOrderCommand).
GetTypeInfo().Assembly)
.As(o => o.GetInterfaces()
.Where(i => i.IsClosedTypeOf(typeof(IAsyncRequestHandler<,>)))
.Select(i => new KeyedService("IAsyncRequestHandler", i)));

builder.RegisterGenericDecorator(typeof(LogDecorator<,>),
typeof (IAsyncRequestHandler<,>),
"IAsyncRequestHandler");

// Other types registration

}

T A A AL BRAS AL 12 4% 1 |1AsyncRequestHandler<T>, SR JE a2
RegisteredAssemblyTypes X 4, [N MCALER 4 REWE B A & R E I A0 FRES, DIAIZ KR RIE
CommandHandler 25, 31 R R~ BT o
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public class CreateOrderCommandHandler
: IAsyncRequestHandler<CreateOrderCommand, bool>

{

XRS5 A AR A RS . A g8 LR — MRS, (HEg%KE
RequestHandler<T>, MediatR i £ fd FH 1E A 0 2k fmr £ F & o
FEAEFH FR A3 2L UM 2 AU N A B G

WA —fEE: GRS R RIS S B A AR . BIETT LATE Autofac VE MBI IR, &
B AR — AR AR SRR, Al — AN E L) LogDecorator 3.

[FFE, 1HFERE, AKMAH eShopOnContainers ¥4 iL# % MediatR 3, {#H behaviors AN 1iids .

LogDecorator JEH] LASKHUN I TAURS, "EilsRk Tap @ MBS PHITIIE R, LR ER T MIhHAT I

e

Hitno
public class LogDecorator<TRequest, TResponse>
: IAsyncRequestHandler<TRequest, TResponse>
where TRequest : IAsyncRequest<TResponse>
{
private readonly IAsyncRequestHandler<TRequest, TResponse> _inner;
private readonly Ilogger<LogDecorator<TRequest, TResponse>> _logger;
public LogDecorator(
IAsyncRequestHandler<TRequest, TResponse> inner,
ILogger<LogDecorator<TRequest, TResponse>> logger)
{
_inner = inner;
_logger = logger;
}
public async Task<TResponse> Handle(TRequest message)
{
_logger.LogInformation($"Executing command {_inner.GetType().FullName}");
var response = await _inner.Handle(message);
_logger.LogInformation($"Succeeded executed command
{_inner.GetType().FullName}");
return response;
}
}

R SLHLZA BeMias Il BB E L, PraiEid MediatR APy & HC A RPATIIE R .

eShopOnContainers 11 IR IE AFEARIIER H T 5 AN Rifids, RIK# T FluentValidation )
ValidatorDecorator 2%, 1 FACHL TR

public class ValidatorDecorator<TRequest, TResponse>
: IAsyncRequestHandler<TRequest, TResponse>
where TRequest : IAsyncRequest<TResponse>

private readonly IAsyncRequestHandler<TRequest, TResponse> _inner;
private readonly IValidator<TRequest>[] _validators;
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https://www.nuget.org/packages/MediatR/3.0.0
https://github.com/jbogard/MediatR/wiki/Behaviors
https://github.com/dotnet-architecture/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.API/Application/Decorators/LogDecorator.cs
https://github.com/JeremySkinner/FluentValidation
https://github.com/dotnet-architecture/eShopOnContainers/blob/master/src/Services/Ordering/Ordering.API/Application/Decorators/ValidatorDecorator.cs

public ValidatorDecorator(
IAsyncRequestHandler<TRequest, TResponse> inner,
IValidator<TRequest>[] validators)

{
_inner = inner;
_validators = validators;
}
public async Task<TResponse> Handle(TRequest message)
{
var failures = _validators
.Select(v => v.Validate(message))
.SelectMany(result => result.Errors)
.Where(error => error != null)
.ToList();
if (failures.Any())
{
throw new OrderingDomainException(
$"Command Validation Errors for type {typeof(TRequest).Name}",
new ValidationException("Validation exception", failures));
}
var response = await _inner.Handle(message);
return response;
}

SRIE, T FluentValidation &, FRAiTiEid CreateOrderCommand %38 e 6 4 7 500E, W F /LY
FioR:
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https://github.com/JeremySkinner/FluentValidation

public class CreateOrderCommandValidator : AbstractValidator<CreateOrderCommand>

{
public CreateOrderCommandValidator()

{

RuleFor(command => command.City).NotEmpty();

RuleFor(command => command.Street).NotEmpty();

RuleFor(command => command.State).NotEmpty();

RuleFor(command => command.Country).NotEmpty();

RuleFor(command => command.ZipCode).NotEmpty();

RuleFor(command => command.CardNumber).NotEmpty().Length(12, 19);

RuleFor(command => command.CardHolderName).NotEmpty();

RuleFor(command =>

command.CardExpiration).NotEmpty().Must(BeValidExpirationDate).

WithMessage("Please specify a valid card expiration date");

RuleFor(command => command.CardSecurityNumber).NotEmpty().Length(3);

RuleFor(command => command.CardTypeId).NotEmpty();

RuleFor(command => command.OrderItems).
Must(ContainOrderItems).WithMessage("No order items found");

}

private bool BeValidExpirationDate(DateTime dateTime)

¢ return dateTime >= DateTime.UtcNow;

}

private bool ContainOrderItems(IEnumerable<OrderItemDTO> orderItems)
¢ return orderItems.Any();

}

T ARV B IR . T A ] A DI T F SEBLAES P i 2 IR R 7 5

PARACLA 5 30, S mT DUSEBLL e 07 T A B AR g, sl AR AR ER T A T BN ] T i 4 IO D) i A
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The mediator pattern

e Mediator pattern
https://en.wikipedia.org/wiki/Mediator pattern
The decorator pattern

e Decorator pattern
https://en.wikipedia.org/wiki/Decorator pattern
MediatR (Jimmy Bogard)

e MediatR. GitHub repo.
https://github.com/jbogard/MediatR

e CQRS with MediatR and AutoMapper
https://lostechies.com/jimmybogard/2015/05/05/cqrs-with-mediatr-and-automapper/

e Put your controllers on a diet: POSTs and commands.
https://lostechies.com/jimmybogard/2013/12/19/put-your-controllers-on-a-diet-posts-and-commands/

e Tackling cross-cutting concerns with a mediator pipeline
https://lostechies.com/jimmybogard/2014/09/09/tackling-cross-cutting-concerns-with-a-mediator-

pipeline/
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https://en.wikipedia.org/wiki/Mediator_pattern
https://en.wikipedia.org/wiki/Decorator_pattern
https://github.com/jbogard/MediatR
https://lostechies.com/jimmybogard/2015/05/05/cqrs-with-mediatr-and-automapper/
https://lostechies.com/jimmybogard/2013/12/19/put-your-controllers-on-a-diet-posts-and-commands/
https://lostechies.com/jimmybogard/2014/09/09/tackling-cross-cutting-concerns-with-a-mediator-pipeline/
https://lostechies.com/jimmybogard/2014/09/09/tackling-cross-cutting-concerns-with-a-mediator-pipeline/

e CQRS and REST: the perfect match
https://lostechies.com/jimmybogard/2016/06/01/cgrs-and-rest-the-perfect-match/

e MediatR Pipeline Examples
https://lostechies.com/jimmybogard/2016/10/13/mediatr-pipeline-examples/

e Vertical Slice Test Fixtures for MediatR and ASP.NET Core
https://lostechies.com/jimmybogard/2016/10/24/vertical-slice-test-fixtures-for-mediatr-and-asp-net-
core/

e MediatR Extensions for Microsoft Dependency Injection Released
https://lostechies.com/jimmybogard/2016/07/19/mediatr-extensions-for-microsoft-dependency-
injection-released/

Fluent validation

e Jeremy Skinner. FluentValidation. GitHub repo.
https://github.com/JeremySkinner/FluentValidation
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https://github.com/JeremySkinner/FluentValidation
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Partial failures
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Partial Failure Amplified in Microservices
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e Resiliency patterns
https://docs.microsoft.com/en-us/azure/architecture/patterns/category/resiliency

e Adding Resilience and Optimizing Performance
https://msdn.microsoft.com/en-us/library/jj591574.aspx

e Bulkhead. GitHub repo. Implementation with Polly policy.
https://github.com/App-vNext/Polly/wiki/Bulkhead

e Designing resilient applications for Azure
https://docs.microsoft.com/en-us/azure/architecture/resiliency/

e Transient fault handling
https://docs.microsoft.com/en-us/azure/architecture/best-practices/transient-faults

it I BEMESSI EH I

fif PR FE MR T R — R R R ORI TR MOS0 S fr i 18], ERNA PR R E A (38
BAME) o ZRAREE TRE—AHEL: i TEMER, = HEATRER AT L. Biln, g
HEGS T K A AR R BT rh ) o0 — A5 AR DL T S . AEIXBUN ] Y, A EEiE SR AT RE 2R . 9
— AP RER ML SQL Azure IXAF MU A, o Bodle i T AR RS 21 73— 5 M 55 4R HEAT S 3 1
TR AR AT

A 2 M5 AORSEILRA R HME 1 A .

SCH - Entity Framework Core SQL £

X} Azure SQL DB, Entity Framework Core e CL 242 fit | N8 e it s e A 02 5 . SR IE Ay
B #E EF Core iEH:, 187 E X1 DbContext %425 A Entity Framework $1 1T 5l

flhn, TEMCASLE EF Core ERZR A M T W FHERRWGHAT Bl #E SQL 4% .

// Startup.cs from any ASP.NET Core Web API
public class Startup
{
// Other code ...
public IServiceProvider ConfigureServices(IServiceCollection services)
{
/...
services.AddDbContext<OrderingContext>(options =>
{
options.UseSqlServer(Configuration["ConnectionString"],
sqlServerOptionsAction: sqlOptions =>

{
sqlOptions.EnableRetryOnFailure(
maxRetryCount: 5,
maxRetryDelay: TimeSpan.FromSeconds(39),
errorNumbersToAdd: null);
})s
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https://github.com/App-vNext/Polly/wiki/Bulkhead
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https://en.wikipedia.org/wiki/Exponential_backoff
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https://docs.microsoft.com/en-us/ef/core/miscellaneous/connection-resiliency

s
//...

BFTHEME T/ BeginTransaction 772 DbContexts #).Z 7 #5

M7t EF Core 4z 8 AR, &4 EF Core $AT HIBE/MEAEAR RS2 vl B RAE . SRR AEE
If R, AR B AR %t SaveChanges [ F#B B AE A — A B k4T iR

B, nRERAIDEH BeginTransaction Az — 5%, MR EE LB H QR —AHTHEZM N —A 5
TCHIERAE, R A R, S5 AT SR AR A R . I SRAEAE A EF $AT SRS (ELBUSRN ) o
RPATIZES, I HAEFES 5L DbContexts (1) SaveChanges i ], 4 FI25MLL T 1 (1 5+
o
System.InvalidOperationException: The configured execution strategy
'SqlServerRetryingExecutionStrategy' does not support user initiated
transactions. Use the execution strategy returned by

'DbContext.Database.CreateExecutionStrategy()' to execute all the operations in
the transaction as a retriable unit.

fif s R IR T T BEPAT N E I RFTR T3 IR A EF TR . AR E RS bs,  AT Sems
R EB A 24t i, Tl r AR 7R i, MRS 7 24 ANF ) DbContext SKIRTF
ProductPriceChangedintegrationEvent X R {1 4L T, W1 fE eShopOnContainers HSEHL {3 A P4
DbContext (_catalogContext 1 IntegrationEventLogContext)

public async Task<IActionResult> UpdateProduct([FromBody]CatalogItem
productToUpdate)

{
// Other code ...

// Update current product
catalogItem = productToUpdate;

// Use of an EF Core resiliency strategy when using multiple DbContexts
// within an explicit transaction

// See:
// https://docs.microsoft.com/en-us/ef/core/miscellaneous/connection-resiliency
var strategy = _catalogContext.Database.CreateExecutionStrategy();

await strategy.ExecuteAsync(async () =>

{
// Achieving atomicity between original Catalog database operation and the
// IntegrationEventLog thanks to a local transaction
using (var transaction = _catalogContext.Database.BeginTransaction())
{
_catalogContext.CatalogItems.Update(catalogItem);
await _catalogContext.SaveChangesAsync();
// Save to EventLog only if product price changed
if (raiseProductPriceChangedEvent)
await _integrationEventLogService.SaveEventAsync(priceChangedEvent);
transaction.Commit();
}
}s
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oAt BEIR

e Connection Resiliency and Command Interception with the Entity Framework
https://docs.microsoft.com/en-us/azure/architecture/patterns/category/resiliency

e Cesar de la Torre. Using Resilient Entity Framework Core Sql Connections and Transactions
https://blogs.msdn.microsoft.com/cesardelatorre/2017/03/26/using-resilient-entity-framework-core-sql-
connections-and-transactions-retries-with-exponential-backoff/
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public sealed class RetryWithExponentialBackoff
{
private readonly int maxRetries, delayMilliseconds, maxDelayMilliseconds;
public RetryWithExponentialBackoff(int maxRetries = 50,
int delayMilliseconds = 200,
int maxDelayMilliseconds = 2000)
{

this.maxRetries = maxRetries;

this.delayMilliseconds = delayMilliseconds;

this.maxDelayMilliseconds = maxDelayMilliseconds;

}
public async Task RunAsync(Func<Task> func)
{

ExponentialBackoff backoff = new ExponentialBackoff(this.maxRetries,
this.delayMilliseconds,
this.maxDelayMilliseconds);

retry:

try

{

await func();
}
catch (Exception ex) when (ex is TimeoutException ||
ex is System.Net.Http.HttpRequestException)
{
Debug.WriteLine("Exception raised is: " +
ex.GetType().ToString() +
" -Message: " + ex.Message +
" -- Inner Message: " +
ex.InnerException.Message);
await backoff.Delay();
goto retry;
}
}
}
public struct ExponentialBackoff
{
private readonly int m_maxRetries, m_delayMilliseconds, m_maxDelayMilliseconds;
private int m_retries, m_pow;
public ExponentialBackoff(int maxRetries, int delayMilliseconds,
int maxDelayMilliseconds)
{
m_maxRetries = maxRetries;
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m_delayMilliseconds = delayMilliseconds;
m_maxDelayMilliseconds = maxDelayMilliseconds;
m_retries = 0;

m_pow = 1;
}
public Task Delay()
{
if (m_retries == m_maxRetries)
{
throw new TimeoutException("Max retry attempts exceeded.");
}
++m_retries;
if (m_retries < 31)
{
m_pow = m_pow << 1; // m_pow = Pow(2, m_retries - 1)
}
int delay = Math.Min(m_delayMilliseconds * (m_pow - 1) / 2,
m_maxDelayMilliseconds);
return Task.Delay(delay);
}

16 C# Z P um N AT (e Web API & P RS, —/ ASP.INET MVC N FH, B4 C#
Xamarin B HAFERF) , XSRS ARIR i B . N T A R B s T Wifal fd A HetpClient 2%,

public async Task<Catalog> GetCatalogItems(int page,int take, int? brand, int? type)
{

_apiClient = new HttpClient();

var itemsQs = $"items?pageIndex={page}&pageSize={take}";

var filterQs = 5

var catalogUrl =
$"{_remoteServiceBaseUrl}items{filterQs}?pageIndex={page}&pageSize={take}";

var dataString = "";

//

// Using HttpClient with Retry and Exponential Backoff
//

var retry = new RetryWithExponentialBackoff();
await retry.RunAsync(async () =>

// work with HttpClient call
dataString = await _apiClient.GetStringAsync(catalogUrl);
}s

return JsonConvert.DeserializeObject<Catalog>(dataString);

}

H2, SAOOEN TR, N — TR g a0 fo 5 I S8 9 B2 R i B e fr) /%
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public interface IHttpClient
{
Task<string> GetStringAsync(string uri, string authorizationToken = null,
string authorizationMethod = "Bearer");

Task<HttpResponseMessage> PostAsync<T>(string uri, T item,
string authorizationToken = null, string requestId
string authorizationMethod = "Bearer");

null,

Task<HttpResponseMessage> DeleteAsync(string uri,
string authorizationToken = null, string requestId
string authorizationMethod = "Bearer");

// Other methods ...

null,

}

A SRS AR P AL, AR LE T R B K B 7 SR 0 Ve — 0T DS A AR HESE I . R TR ARAD
IR T AE SR AT A A B BRAIE token FRIIE SR I BLARME T ) HitpClient SZH.
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public class StandardHttpClient : IHttpClient

private HttpClient _client;
private ILogger<StandardHttpClient> _logger;

public StandardHttpClient(ILogger<StandardHttpClient> logger)
{

_client = new HttpClient();
_logger = logger;
}
public async Task<string> GetStringAsync(string uri,
string authorizationToken = null,
string authorizationMethod = "Bearer")

var requestMessage = new HttpRequestMessage(HttpMethod.Get, uri);
if (authorizationToken != null)
{
requestMessage.Headers.Authorization =
new AuthenticationHeaderValue(authorizationMethod, authorizationToken);

}

var response = await _client.SendAsync(requestMessage);
return await response.Content.ReadAsStringAsync();

}

public async Task<HttpResponseMessage> PostAsync<T>(string uri, T item,
string authorizationToken = null, string requestId = null,
string authorizationMethod = "Bearer")

{
// Rest of the code and other Http methods ...

AR IR g 5 A — SR, (B Polly SEBLE A B AE M b EpLE, 76 R R B, &
HA TEEAME R
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public class ResilientHttpClient : IHttpClient
{
private HttpClient _client;
private PolicyWrap _policyWrapper;
private IlLogger<ResilientHttpClient> _logger;
public ResilientHttpClient(Policy[] policies,
ILogger<ResilientHttpClient> logger)
{
_client = new HttpClient();
_logger = logger;
// Add Policies to be applied
_policyWrapper = Policy.WrapAsync(policies);
}
private Task<T> HttpInvoker<T>(Func<Task<T>> action)
{
// Executes the action applying all
// the policies defined in the wrapper
return _policyWrapper.ExecuteAsync(() => action());
}
public Task<string> GetStringAsync(string uri,
string authorizationToken = null,
string authorizationMethod = "Bearer")
{
return HttpInvoker(async () =>
{
var requestMessage = new HttpRequestMessage(HttpMethod.Get, uri);
// The Token's related code eliminated for clarity in code snippet
var response = await _client.SendAsync(requestMessage);
return await response.Content.ReadAsStringAsync();
1
}
// Other Http methods executed through HttpInvoker so it applies Polly policies
/...
}

f# ] Polly, AT LA IR FREAMEECE . DRI HTTP % (Flinic AR ) i ZHhT
PRRIE R 2 CE RS . AR rh, SRBSEC B ONTE 1oC 2888 hid M 28 By S48 s ik s, B FHR 20k
ERCE, RS EIIE] HitpRequest St IS, ZET3RBE RN E 1), ERESM—BRERIOEKM
i8] f5 H A Hitp 16K

HE)JE Httpinvoker J7i%, BAERXAN THIEFHITIHA HTTP 5K ZJ7 VAL A e i A
_policyWrapper.ExecuteAsync $h4T HTTP iR, [FIN# & E {50 . £ eShopOnContainers 1, #7E
loC &5 HiEM KA 45 € Polly 5lg, W MGk EH MVC Web BT startup.cs 2K,

// Startup.cs class

if (Configuration.GetValue<string>("UseResilientHttp") == bool.TrueString)
{
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services.AddTransient<IResilientHttpClientFactory,
ResilientHttpClientFactory>();

services.AddSingleton<IHttpClient,
ResilientHttpClient>(sp =>
sp.GetService<IResilientHttpClientFactory>().
CreateResilientHttpClient());
}

else

{
}

services.AddSingleton<IHttpClient, StandardHttpClient>();

HEE IHttpClient Xf SAF 08 Ll i A R WS g S, IXFEAR S m il LA U8 TCP &+, JFHAR K
R I

BRI T3P EE— b g, B1E CreateResilientHttpClient J77%H ) ResilientHttpClientFactory v
F17 Polly i) WaitAndRetryAsync 5%, 4 R iRACHL T :

public ResilientHttpClient CreateResilientHttpClient()
=> new ResilientHttpClient(CreatePolicies(), _logger);
// Other code

private Policy[] CreatePolicies()
=> new Policy[]
{
Policy.Handle<HttpRequestException>()
.WaitAndRetryAsync(
// number of retries
6,
// exponential backoff
retryAttempt => TimeSpan.FromSeconds(Math.Pow(2, retryAttempt)),
// on retry
(exception, timeSpan, retryCount, context) =>
{
var msg = $"Retry {retryCount} implemented with Pollys
RetryPolicy " +
$"of {context.PolicyKey} " +
$"at {context.ExecutionKey}, " +
$"due to: {exception}.";
_logger.LogWarning(msg);
_logger.LogDebug(msg);
1
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public ResilientHttpClient CreateResilientHttpClient()
=> new ResilientHttpClient(CreatePolicies(), _logger);
private Policy[] CreatePolicies()
=> new Policy[]
{
Policy.Handle<HttpRequestException>()
.WaitAndRetryAsync(
// number of retries
6,
// exponential backofff
retryAttempt => TimeSpan.FromSeconds(Math.Pow(2, retryAttempt)),
// on retry
(exception, timeSpan, retryCount, context) =>
{
var msg = $"Retry {retryCount} implemented with Polly
RetryPolicy " +
$"of {context.PolicyKey} " +
$"at {context.ExecutionKey}, " +
$"due to: {exception}.";
_logger.LogWarning(msg);
_logger.LogDebug(msg);
1
Policy.Handle<HttpRequestException>()
.CircuitBreakerAsync(
// number of exceptions before breaking circuit
5,
// time circuit opened before retry
TimeSpan.FromMinutes(1),
(exception, duration) =>
{
// on circuit opened
_logger.LogTrace("Circuit breaker opened");
1
() =>
{
// on circuit closed
_logger.LogTrace("Circuit breaker reset");
N}
¥

AR SRR N2 HTTP Rk 28 b o i3S ST AR AS I B 48 e B 8 e TP i)
T IFWT# 8%, WI7E exceptionsAllowedBeforeBreaking 4 -H AL M ANKE (AN 5) o ik as
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M eShopOnContainers {i f] ResilientHttpClient T.H.25
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Pt R 0 httpClient 2807 N ResilientHttpClient X % 2R JF %% G H 34T HTTP & K.

public class OrderingService : IOrderingService
{
private IHttpClient _apiClient;
private readonly string _remoteServiceBaseUrl;
private readonly IOptionsSnapshot<AppSettings> _settings;
private readonly IHttpContextAccessor _httpContextAccesor;

public OrderingService(IOptionsSnapshot<AppSettings> settings,
IHttpContextAccessor httpContextAccesor,
IHttpClient httpClient)

_remoteServiceBaseUrl = $"{settings.Value.OrderingUrl}/api/vl/orders";
_settings = settings;
_httpContextAccesor = httpContextAccesor;
_apiClient = httpClient;
}

async public Task<List<Order>> GetMyOrders(ApplicationUser user)
{
var context = _httpContextAccesor.HttpContext;
var token = await context.Authentication.GetTokenAsync("access_token");

_apiClient.Inst.DefaultRequestHeaders.Authorization = new
System.Net.Http.Headers.AuthenticationHeaderValue("Bearer", token);

var ordersUrl = _remoteServiceBaseUrl;

var dataString = await _apiClient.GetStringAsync(ordersurl);

var response = JsonConvert.DeserializeObject<List<Order>>(dataString);

return response;

}

// Other methods ...

async public Task CreateOrder(Order order)
{
var context = _httpContextAccesor.HttpContext;
var token = await context.Authentication.GetTokenAsync("access_token");

_apiClient.Inst.DefaultRequestHeaders.Authorization = new
System.Net.Http.Headers.AuthenticationHeaderValue("Bearer", token);
_apiClient.Inst.DefaultRequestHeaders.Add("x-requestid”,
order.RequestId.ToString());

var ordersUrl = $"{ remoteServiceBaseUrl}/new";
order.CardTypeld = 1;
order.CardExpirationApiFormat();
SetFakeIdToProducts(order);

var response = await _apiClient.PostAsync(ordersUrl, order);

response.EnsureSuccessStatusCode();
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}

}

524 EH _appClient 5 R, H NI Polly Hmg iR - HulRNg . W7k 2% S AT fof H
B R AN M Polly Wedk i g4k .
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M1&7E Docker 15 371 JH 3l eShopOnContainers fi# ik 75 RIS %, #TREENZANHes. —SLRBIIE
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"Retry 1 implemented with Polly's RetryPolicy, due to:
System.Net.Http.HttpRequestException: An error occurred while sending the
request. ---> System.Net.Http.CurlException: Couldn't connect to server\n at
System.Net.Http.CurlHandler.ThrowIfCURLEError(CURLcode error)\n at [...].

1£ eShopOnContainers 4T K75 &5
HILM A, AT LT W%, £ eShopOnContainers F1lli"e

— T AL A SR R R AR A VR AR O e E O 1, FOBTE Docker HE AR R R
PR RE R, AR R REAE A8 IR) HTTP SR UR RN, BT 8 pdT I, il el aR

o — 77 s AE Basket fUIRg5h Sl E E K P afE . RS s, FORIRITA HTTP Kk JF
IR [ELIRASRY 500, 807 LU I A1 MK URI & H— A GET iRk )8 F el e, W R pR:
e GET /failing
AR B AR A A RS . AR R, S SRR [BPIRZAS S 500, G R b (a4 g 4%
X B A S .
e GET /failing?enable
FACENERER ML
e GET /failing?disable
AR REE I P

flan, —BERARERFET, ST LB AR AT S8 A A 0 F URI SRACH 3 R BUR T rh () 1o VR
T AR 555 P )3 1 2 5102,

http://localhost:5102/failing?enable
AT LA URI http://localhost:5102/failing A 2iR%s, 4l 10-4 Fis.
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http://localhost:5102/failing

3 localhost X |+ — O X

& >0 ||oca|host;5m2/fai|mg *ﬁ(|

.
.
.

FailingMiddleware is enabled

& 10-4. (#/H ASP.NET /5] 17 46
ey, To i AT i iE A VR e, 1T ER AR S5 AR 2 B Wi NS 500,
— B iz sT, Al PL2il M MVC web N FIFEFFFREIEETT 5. RUATE SR ARG, W& 28 03T HF .
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[HttpPost]
public async Task<IActionResult> Create(Order model, string action)

{

try
{
if (ModelState.IsValid)
{
var user = _appUserParser.Parse(HttpContext.User);
await _orderSvc.CreateOrder(model);
//Redirect to historic list.
return RedirectToAction("Index");
}
}
catch(BrokenCircuitException ex)
{

ModelState.AddModelError("Error",
"It was not possible to create a new order, please try later on");

}

return View(model);

}

PER S, BRI SR 2 IROUR Y HTTP 1 SRIFIREL HTTP 45 % . 24 22 R B0k 21 W7 i 455 60 B 10 B
KAE KRB 5) wF, BRI —4 BrokenCircuitException S4 . 45 S — & A IFHIME, o
10-5 7R
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3 New Order - Microsofts X+ = jm] X
6 % O | localhost:5100/Order/Create ﬁﬁf ‘ = :/; @
{e] gﬁggﬂTAlNERsé demouser@microsoft.com + .\g/

BACK TO CART
E> [ It was not possible to create a new order, please try later on ]

SHIPPING ADDRESS
ADDRESS CITY

15703 NE 61st Ct Redmond
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Random jitterer = new Random();
Policy
.Handle<HttpResponseException>() // etc
.WaitAndRetry(5, // exponential back-off plus some jitter
retryAttempt => TimeSpan.FromSeconds(Math.Pow(2, retryAttempt))
+ TimeSpan.FromMilliseconds(jitterer.Next(0, 100))
)s
HAt B2 Y8

e  Retry pattern
https://docs.microsoft.com/en-us/azure/architecture/patterns/retry

e  Connection Resiliency (Entity Framework Core)
https://docs.microsoft.com/en-us/ef/core/miscellaneous/connection-resiliency

e Polly (NET resilience and transient-fault-handling library)
https://github.com/App-vNext/Polly

e  Circuit Breaker pattern
https://docs.microsoft.com/en-us/azure/architecture/patterns/circuit-breaker

e  Marc Brooker. Jitter: Making Things Better With Randomness
https://brooker.co.za/blog/2015/03/21/backoff.html

245 Error! No text of specified style in document.



https://docs.microsoft.com/en-us/azure/architecture/patterns/retry
https://docs.microsoft.com/en-us/ef/core/miscellaneous/connection-resiliency
https://github.com/App-vNext/Polly
https://docs.microsoft.com/en-us/azure/architecture/patterns/circuit-breaker
https://brooker.co.za/blog/2015/03/21/backoff.html

S g T 1A

Q{T%ﬁﬂlﬂ./)ﬂ\u

IB AR W I ] DB 2 T 1 K N R 7 AR 55 FR 30 T S B FEDIR B B I3 A7 IR W T3 8 AR
ST R REL, I HLEPIR S BN R T U E T, WA

Fe TR S5 1 N B FR e 48 5 A F O B el A R AG: 2 8 F PR RE A AL 28 . R S ANgm iy, DUEREEALZ M)
M55 . W AR A BE1% T Bz Rl R IE 28 "IRIETEE" 15T, WIFEHE R, 180N R 7] B
ST UG, B R RS R A B e b, To v RH L TT R85 30 32 B m WL 2R B o

TEMR PR, RS RIE R T IHURE IS, FEBE B R GER, PURMEN PR BOR ZAS  B AR
. ani sl HgmHERS , BT IO IE 1 dmHE S BEAE SR AL M5 2 DA REEE 0] DR U N AT B . Wi IE N
SR R AR e s ) v o AR AR S, JAS i v DUBE S ER A M AG N 48 B 84T A 1 N R R Tn) AL

7 ASP.NET Core iRFH LI TR E

TEFF % ASP.NET Core IR 5585 web WAL PR3, &8 0] LA 42 2 HealthChecks 1)K H ASP.NET
BN ZE . (Bl 2017 4£ 5 B, R KA RAE GitHub AT D
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7+ /v ASP.NET #4/IR35 #1& /1 HealthChecks /=

& W LLfE eShopOnContainers 7~ il 32 A% /7 117 | HealthChecks FE2& Wi F ¥ . o5k, EHEE X
AR T R SS A BERES o A2 SRR o, A RUIR S5 % APL T LGdE s HTTP i, JF H.
HAHKE SQL Server i FE L m 1, TR S5 AR HE ) -
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RRAGVE Ay B FHAE R B — 384« Fif% https://github.com/aspnet/HealthChecks H RS, & Hil4n T S
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src/common

src/Microsoft.AspNetCore.HealthChecks

src/Microsoft.Extensions.HealthChecks
src/Microsoft.Extensions.HealthChecks.SqlServer

{4838 AT LU F 2R 4L Azure (Microsoft.Extensions.HealthChecks.AzureStorage) e, {H T AR
AT eShopOnContainers %f Azure A AEMIKHE, RIILEAT EE . AT E ASP.INET A,
[A’5 eShopOnContainers %:F ASP.NET Core.

K 10-6 J&7= T 1 Visual Studio H ¥ healthChecks J&, {E 94w n] LA A 4 IR 55 B fdi .
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https://github.com/aspnet/HealthChecks

Solution Explorer v I X
@E- - d g
Search Solution Explorer (Ctrl+;) Jels

%] Solution ‘eShopOnContainers-ServicesAndWebApps' (21 projects)
el Solution [tems
¥ NuGet.config
4 src
4 BuildingBlocks
b EventBus
b &[c#] Microsoft.AspNetCore.HealthChecks
b a[c#| Microsoft.Extensions.HealthChecks
b &[c#] Microsoft.Extensions.HealthChecks.SqlServer
4 Resilience
b Services
b Web Apps
4 test
4 afg docker-compose
a[) docker-compose.ci.build.yml

> 5[ docker-compose.yml

B 10-6. 747 5111 ASP.NET Core HealthChecks /= i#4

R rR, EREANUIRSS T H A B — 1 SR IR X =~ HealthChecks FERIGIH . S85, WRINE
TEZIIRSS AT S AT RGOS A B o X S AR B A E AR T H B IR S (HttpUriCheck) BRELHE

47T SqlCheck* T SQL Server ##iE 2D o 7EREAS ASP.NET Ui %5 5 ASP.NET web S HIF2/7 115 3]
FF IR .

FEAM RS B web I FH R 5 30 SE K FL T 1 HTTP B3 B2 (gi/E 9 — A 777 AddHealthCheck i3
1TBCE . B, SkH eShopOnContainers ] MVC web N4 2 RS, Bk, 24
AddCheck 77248 I Mg HER 2

filtn, AR, AT LLE 2 catelog RSN T — M4 SQL Server £ 4 Pe A M I .

// Startup.cs from Catalog.api microservice
//
public class Startup
{
public void ConfigureServices(IServiceCollection services)
{
// Add framework services
services.AddHealthChecks(checks =>

{
checks.AddSqlCheck("CatalogbDb", Configuration["ConnectionString"”]);
1)
// Other services
¥
}

{H&, eShopOnContainers )] MVC web N 255 He MR 556 2 MK 0. Kk, e & MRUR
8 H —~ AddUrICheck 753, W1 Rl iR

// Startup.cs from the MVC web app
public class Startup

{
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public void ConfigureServices(IServiceCollection services)

{

services.AddMvc();
services.Configure<AppSettings>(Configuration);

services.AddHealthChecks (checks =>

{
checks .AddUrlCheck(Configuration["CatalogUrl”]);
checks.AddUrlCheck(Configuration["OrderingUrl”]);
checks.AddUrlCheck(Configuration["BasketUrl"]);
checks.AddUrlCheck(Configuration[ "IdentityUrl"”]);
3

DIk, ELBIRR S5 AT A AR A (R AN Bl 55 A & PR — A R RS

WHROR 55 AMH T He IR %58 SQL Server,  #ERT MU II—A Healthy("OK") #& 7%, R A4S
¥ H eShopOnContainers [f] basket.api ##ii45. (basket #5514 ] Redis 2247, {HiZZEAE
Redis f FEAG A F2ALAE . D

services.AddHealthChecks(checks =>
{
checks.AddValueTaskCheck ("HTTP Endpoint"”, () => new
ValueTask<IHealthCheckResult>(HealthCheckResult.Healthy("0k")));

1)

FF S5 B web N HFRET AT TR U B v i, L2405 F UserHealthChecks  (
[url_for_health_checks]) ¥ J& 5. 7141 T ASP.INET Core % web N FHFZ/F 1) Main J7i5E9 [
WebHostBuilder %5, 1T AL i~ % BE UseKestrel.
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namespace Microsoft.eShopOnContainers.WebMVC

{

public class Program

{

public static void Main(string[] args)
{
var host = new WebHostBuilder()
.UseKestrel()
.UseHealthChecks("/hc")
.UseContentRoot(Directory.GetCurrentDirectory())
.UseIISIntegration()
.UseStartup<Startup>()
.Build();
host.Run();

}

R TAE T SR FAMHORSS AT 5 /he. 1% 5 H HealthChecks %2 ASP.NET Core HA ] #4631
. iz S, BB ATAE Startup 25 ) AddHealthChecks J79%: L B 1T A B AT IR LA 7

UseHealthChecks 7572 75 B — A i BB A2 o 120 1 B AR 72 F A 2 AR 5532 A7 RS B i . i,
catalog IR %513 FH #1224 /hc.
ZEran TR T B

T AR BAERS H SBEEL RS (DoS) , i H A Bl T B & SRR R i S5k me, W)
LGRAT A6 A 45 SR OF RN IZAT IR DU E B AT A RF LI ]

BOAEOLT, AP ROFF S AN AR i B 5 70 h, (EAETT DUE i Mg AT RS B I A7 I [, R
(NEVIv

checks.AddUrlCheck(Configuration["CatalogUrl”],1); // 1 min as cache duration

BIGIRES LA TR A LT T

WHRE A A TR AL S T IS /RS R, W — BARUIR G512 4778 Docker ", 48] DAL 422 AN Wi 2%
A HEGIEY . X TEEK AR O 2005 EHL, DUMEETLLE B localhost B3 #hH
Docker Host IP 1 11)) o & 10-7 FEz T 300 5528 F 5375 SR AR B FA i 187

< C ‘ @ localhost:5101/hc

{"status":"Healthy"}
B 10-7. 181N 575 17 2r RS 18 77K
FERXANMH, AT LUE 2 catalog.api k%S (GE477Eu4: 1 5101) 2@ . & [H HTTP RS 200

LB JSON #aUHPIRAE B BIERIRELE N FILR A T H SQL Server £l PEAKOC & 247K 1L
A 7 L TR e
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f#i 1 Watchdog
Watchdog #2& — ML MRS, AT AR AR 55 i AT RGO 3, I ad e 25 30 /i i /e 41 1)
HealthChecks & R4k & IRk 25 B AT IR D0 o 3 AT AFE BBy LE 26 T B e 5 400 L T e v e ) 81 F) 8 %
£ Watchdog HtHid& & 7E A P S BHRIEOL R, TCE X SRS AT /R i AXHD .
eShopOnContainers 7~ il H 6L & —> Web TUH R ig AR B0 M IR 5 . w1l 10-8 Fivm. X2 mT LA
14 F ¥ B¢ 7 B 1) Watchdog, RN B BT S 1E R & 7R T eShopOnContainers H i 45 1 web [ ]
FEFIIRAS . 8%, Watchdog 7ERIN 3 A g BERZS It 22 RT3 o

B3 System Status - WebSta X+

é % O ‘ localhost 5 1(

Overall Status: Healthy

http:/lordering.api:5102/hc m
UriCheck(http://ordering.api:5102/hc): status code OK (200)

http://ibasket.api:5103/hc m
UriCheck(http://basket.api:5103/hc): status code OK (200)

http:/icatalog.api:5101/hc m
UriCheck(http://catalog.api:5101/hc): status code OK (200)

http://10.0.75.1:5105/hc m
UrlCheck(http://10.0.75.1:5105/hc): status code OK (200)

http://lwebmvc:5100/hc m
UrICheck(http://webmvc:5100/hc): status code OK (200)

http://webspa:5104/hc m

UrlCheck(http://webspa:5104/hc): status code OK (200)

& 10-8. 71- eShopOnContainers {5 P& 78 L TR 77
&2, ASP.NET Core [{J[Ef HealthChecks AR MR 55324 7 — N8 — B Ia AT IR DR i 5. 3L
BHAT E UM P BT RO R 2, RS P X 2ok 2 3R o] — M EEARIE AT IR DUIRAS
HealthChecks P& R i %k A SR A8 B2 I (138 RIS AT IR AT B AT 5 fe . ltn,  FRATE, KRz N

Xt Redis Z2 47 AN E M R BEATIZATIROUIE & o 128 SOV H 224> i 55 BOS. AR PP AR AT S8 AT IR DL Al
o SRJE AT LIRS IX e AT RIS 7 AT #R 1

i AR PEZ BB TR &

TSRS IR S5 T I, g, 250 Docker Swarm. Kubernetes FiI Service Fabric 5@ il &
IETE RN S PATIBATRIE E o 2 HERH I B 55/ 88 AN A RIS, e b5k
BRI BR ER . I H LB EIZ B SR — DTS .

B, ZHgmEas T USRS B R E B RENEE . A MRS/ BRTIRESTNIETER, Y
HERS A 2 TR UB K m 15 5 b B IR 55/ 28 28 52491
MY HERS AT N R T T, B IR M E L, B g HEds (4 Azure Service Fabric) 73y

B gimss, i, SAN AR FHRATREERT 1/5 MR N TR S E ST . T
NI )5, TR AHE EE R 2T — DT S TR IS TR 2
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JR 55 fg R 4 5 — AN TR VR B IR SS FAR  FibR o X2 St FFE (8 B L I mi 2 D, Eb il Service
Fabric. fEMEMiHESsNS, FERMIRAEWER, FOVEMIH THEIRIMMEN . fabrthn] LU RGeAT
WILHIFE7R a8 . B, SRR — N RAA V2RISR, RSP #R S B E R (RPS)
o R —DMRFIEAMH LR RS EZ ORI (N7, AR5 , WS T DERHE PR 3
S5, DA 2l ORas A A SRR T 2

TR, IR R Azure Service Frabic, ‘BUEHR4EE CRSITIRUIEAERL, & LU B H)ia1T

R - FTAUE, TR

WAL R e — R R AT A SR, IR RS IERE, IR ARSI ) il BRI A H AR . ST LUK M AR A A
7 TS AN [R] (g ok 7 5

S mT LAASE FH 7 B 1 5 1 L FH R SR SR R AR S5 BPIRAS o A RANHE /B ASP.NET Core HealthChecks i i
NI E U — AR B, AT U S g A - W1 Azure Application Insight #i Operations
Management Suite, SRARYE HLFR A HZ 4.

Wa, WRELERE T a3, AT LS Microsoft Power Bl B 48 = J v 548 (il Kibana B¢
& Splunk) KRR ELHRE .

HAb B IR

e  ASP.NET Core HealthChecks (early release)
https://github.com/aspnet/HealthChecks/

e Introduction to Service Fabric health monitoring
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-health-introduction

e Azure Application Insights
https://azure.microsoft.com/en-us/services/application-insights/

e  Microsoft Operations Management Suite
https://www.microsoft.com/en-us/cloud-platform/operations-management-suite
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https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-health-introduction
https://github.com/dotnet-architecture/HealthChecks
https://github.com/aspnet/HealthChecks/
https://docs.microsoft.com/en-us/azure/service-fabric/service-fabric-health-introduction
https://azure.microsoft.com/en-us/services/application-insights/
https://www.microsoft.com/en-us/cloud-platform/operations-management-suite

PRIP NET #8ARSS Fn Web R T

EEIRE

1% NET #5RZ5 1 Web N AR5 P SLELISIE

HH, RS PTAIT R GEIRAT AP AU IR T € S2AS AR P AN P b o #EAT IE3R APL 03 R SR 1 56—
B S IR . BIE AL PSR R E T B AR

RS b, S RAEE S — B R APLISG, SRR AT AL R i L B, &
11-1 s R IER TR, ERGEER ORE APLS) U7 B RIMRS, BRAEAHE
22 A NLHERIAIE T B2 1ok B MK

______________________ 1
£ Catalog Microservice R |
.
i
oSl
- i "
“,,-*"x I T |
| Request with
user infarmation
~ ry = -
. | Basket Microservice 1

-

I Wb
e
el ]
1 Al "'.-\..!‘-
o #
LY

A& 11-1. Centralized authentication with an APl Gateway

USR5S T LA BT ), SR Azure V&3 H sk VUG IE IR 55 B0 ML 2 42 IR S5 (STS) & R SHIE
T 55 W AR P BEAT SR SR IE . (5 AR R HREAE B AT % 42 M Bl Cookie IR S5 2 IA13E 1. (i
RAE, WU IR 7 2 18] 3 52 2 fR I IR 55 (9 ASP.INET Core ) o BEAE A 11-2 for.
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https://docs.microsoft.com/aspnet/core/security/data-protection/compatibility/cookie-sharing#sharing-authentication-cookies-between-applications

| Backend Microservices

e T == e Jel e ¥

Sign-in [ Idanht_n,r Microservice (575 + Users)’

- |
SOL Server I
Security token “_'i atabase :

(. -

S

Cata1ug Microservice

|
|

|

I

|

| I

o B
|

|

|

[

Request with token

Request with token

B 11-2. (LTI ZFER SN G 107 T2 il TR S92 1iF

f# F ASP.NET Core Identity )& /3 5 1iE

ASP.NET Core H1 I -F-56iF FH 7 (1) 2 ZEHL | /& ASP.NET Core Identity /&1 £%t. ASP.NET Core Identity
FEIFRN BB AR X A P E S (B ERER. MEMEY)D o %, ASP.NET Core
Identity ¥4 774i% 75 1 Microsoft. AspNetCore.ldentity.EntityFrameworkCore f#24it(#] Entity Framework
fifito HSZ, T RMEH B @ AL B 128 =77 BL7E Azure R AZfi. DocumentDB i &7 B 17 fif
FrUE S

N TR E [ 3 5 T ST K B BAIE () ASP.INET Core Web 3 AR I H MR . & T
W] {E J5 Shic B 5 %48 Entity Framework Core B ® ASP.NET Core 7572

services.AddDbContext<ApplicationDbContext>(options =>
options.UseSqlServer(Configuration.GetConnectionString("DefaultConnection™)));
services.AddIdentity<ApplicationUser, IdentityRole>()
.AddEntityFrameworkStores<ApplicationDbContext>()
.AddDefaultTokenProviders();

—HECE / ASP.NET Core Identity , ##tA] LAFER 551 Startup.Configure 7732 Hidid i
app.Userldentity K& F ‘&

f# F§ ASP.NET Core Identity 7] LASZEL LA JLAH 750

e f#ifi] UserManager KRG E ¥ {55 (UserManager.CreateAsync)

o {fiH SigninManager ZEARIGIER o & 0] LUEA signinManager.SigninAsync EL#EEE 5%, B4
#, signlnManager. PasswordS|gnInAsync KA P RO AR BT, SRR E K.

o FLTAEETE Cookie FHIME S (H ASP.NET Core FRRJEEE R 7, DAAELE S YE 28 1) Ji5 4k
1%**@"%%@)35’]%15}*[1%“%

ASP.NET Identity Core i& 3 £ XA 136 1iF

Xof A A K P8R A7 6, FRAETE SR Z B8 FH Cookie £RE 5 431 5 B8 iE I3 (gAY (1) MVC
Web N FHF2/5) , ASP.NET Core Identity f&—/MEFE IR P 7 % .
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https://docs.microsoft.com/aspnet/core/security/authentication/2fa

it FH AR AT e e B e

ASP.NET Core i 37 i FH] 41 3556 1E $2 3k 323 iF OAuth 2.0 WHHT &% . X Rk - o] LUE Aok
Microsoft. Google. Facebook gk Twitter 25t i (LA B (3 AE I FE & 5%, FRR XL G4 5
ASP.NET Core Identity S FH#% 7 i1 (# £ 3 S Bk o

A EAE MBS ISR, AR AR HTTP 5 SR AL BEAEE B & 4 9 S S e P Il o iz PRl
B 57 A By BOAIE R AL AR IR [FT () URI 8% Ehil R, 3k & 005 BomdE
SigninManager.GetExternalLogininfo J7 &3 n .

NHEBIH T IRAT RIS B Bl R A A AR SC ) NuGet 44

Provider Package

Microsoft Microsoft.AspNetCore.Authentication.MicrosoftAccount
Google Microsoft.AspNetCore.Authentication.Google

Facebook Microsoft.AspNetCore.Authentication.Facebook

Twitter

Microsoft.AspNetCore.Authentication.Twitter

TEFTATEOUT, W& B 7E Startup.Configure i FH 2581 T
app.Use{ExternalProvider}Authentication (3£ 7 V2 M o 1 S8y it 7 V2420l — A SR AL 25 B 75 1R T
%, HAAENARFR D MPUEGEE (B4 o AMES ORI AL ZR M R (u
ASP.NET Core SCRSFTIR) , JXAEATT LAIE RT3 5K U7 1) 2 B 4 ) B0 LA 5 o

— Ht[afF4£ Startup.Configure HyE /i, s n] ASE s P MAEATHE 25 1K) Action &%, AL, &
B4 —> AuthenticationProperties X 4, HH 45 G I8 uFF AL 4% 1) 2 FRFIE € 1] URL. 2R 1R
o] —/Nifiid AuthenticationProperties X % i HIM N . | 7R T <B4 CHS

var properties = _signInManager.ConfigureExternalAuthenticationProperties(provider,
redirectUrl);
return Challenge(properties, provider);

24 redirectUrl B4 — HL P I0AIE 2 J5 AR S it s I B 5E 1R URL $tihib. % URL BRI KEARTE S
PRURME EXE AT 2 4 1 Action, W R &G B B T o

// Sign in the user with this external login provider if the user

// already has a login.

var result = await _signInManager.ExternallLoginSignInAsync(info.LoginProvider,
info.ProviderKey, isPersistent: false);

if (result.Succeeded)

{
}

else

{

return RedirectToLocal(returnUrl);

ApplicationUser newUser = new ApplicationUser

{

// The user object can be constructed with claims from the
// external authentication provider, combined with information
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https://docs.microsoft.com/aspnet/core/security/authentication/social/
https://www.digitalocean.com/community/tutorials/an-introduction-to-oauth-2
https://docs.microsoft.com/aspnet/core/security/authentication/social/

// supplied by the user after they have authenticated with
// the external provider.

UserName = info.Principal.FindFirstValue(ClaimTypes.Name),
Email = info.Principal.FindFirstValue(ClaimTypes.Email)

}s

var identityResult = await _userManager.CreateAsync(newUser);
if (identityResult.Succeeded)

{
identityResult = await _userManager.AddLoginAsync(newUser, info);
if (identityResult.Succeeded)
{
await _signInManager.SignInAsync(newUser, isPersistent: false);
}
return RedirectTolLocal(returnurl);
}

W R AELE Visual Studio F161 7 ASP.NET Core web N FHFE 735 H FRIHig, 58 A0 0 2 i 56 31F 28 T
, TETUH AT AN PR AL 2R T T ARIS AR 2 HE & 07 7, Wl 11-3 Fiows

Mew ASP.NET Core Web Application (MET Core) - WebApplication® ? *

Select a template:

A project ternplate for creating an ASP.NET Core
ASFE.NET Core Templates application with example ASP.MET MVC Views and
Contrellers, This template can also be used for RESTful

E E @q HTTP services.

Learn more
Empty Web API Web
Application

Authentication: Individual User Accounts

= Microsoft Azure
@ [] Host in the cloud

App Service

B 11-3. 761 web WA FE /IS 7 (E/T7 5 ilb 9z i

R T AT A1) B MR IG LR (L2 2 4h, 10 5 =7 BB e TR 2 RIANE G0y e gt ik . F
FH K, ES 0 GitHub ¥ AspNet.Security.OAuth.Providers 4 .

2K, BT LGN H RSN ERSRAIE P R
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https://github.com/aspnet-contrib/AspNet.Security.OAuth.Providers/tree/dev/src

1% F bearer token 5 1iF

f#F ASP.NET Core Identity i EAMBISIESE HEEHE FH TV 2 Web N AHRETI7 5, X550 E
Cookie 474 FH P E B E M. (HEHEY ST, Cookie A& IRFFFIE i HHE 1 5 44 77 .

filtn, 75 ASP.NET Core Web API #1, AJF T Al REH BTN HFET (SPA) « AHbE P, HEREHE
Web API i [ () RESTful XUk 13 0, [RIHGIE %5 {6 bearer token %iiE . 2R FHAR P AS B
Cookie, HIZ{R% %31 HL Bearer Token, FFRH ALY 1E 5 4k1% K (1) authorization Sk, SN T JHH AR
IG4E, ASP.NET Core SZ#{# ] Auth 2.0 A1 OpenID Connect f]JLAN T

1#/7 OpenID Connect 2 OAuth 2.0 Identity 727597 1F

SR P A5 B A LE Azure 3530 H 3% 7H 5% % FF OpenlD Connect 5% OAuth 2.0 13L& Identity 7%+
, W LUE T Microsoft. AspNetCore.Authentication.OpenldConnect fLff] OpenID Connect Jit #E47 5 1iE
o BltnFET Azure 3z HSEH6AE, ASP.NET Core web I FHRE 5 o] LLAE FZ M d ity a4, 40 R T o
BT -

// Configure the OWIN pipeline to use OpenID Connect auth
app.UseOpenIdConnectAuthentication(new OpenIdConnectOptions
{
ClientId = Configuration["AzureAD:ClientId"],
Authority = String.Format(Configuration["AzureAd:AadInstance"],
Configuration["AzureAd:Tenant"]),
ResponseType = OpenlIdConnectResponseType.IdToken,
PostLogoutRedirectUri = Configuration["AzureAd:PostLogoutRedirectUri"]

1)

Pic BAER B M FHFE I Azure T80 H SR 2™ i 612 (1 Azure 53 H 5. WERZ MRS AL
I Azure iEE HFBAEAT . BANEE T 5 1D AT B R TRR R 10 2 A IR 55 2 [H3E

R, LG TERN, ASETZ ASP.INET Core Identity HHialfE, KN FTAT 10 7 45 BAFfi A
ISUFER I Azure TEZh H &

M ASP.NET Core /RS T IIR ZEFhY

WG A B ALY ASP.INET Core Identity F P ik 22440, AL SN Identity 245238, &
A LA P — S hp 3 =7 .

IdentityServer4 1 Openlddict /& OpenlID Connect $2&ft#%, 7T LA ASP.NET Core Identity £E A%,
1 ASP.NET Core 5k 244 fé . IdentityServerd SCRYH IR ANTIMIE UL . (Hi2, {HH
IdentityServerd ik 4 I3 A D IRANT «

1. 1£ Startup.Configure J77% /i il app.UseldentityServer Kif il IdentityServerd %15 F T2
HTTP iR FLEIE o X345 FE AL RN 2L /connect/token (1) OpenID Connect Il OAuth2
Uity 55 AV K o

2. @A services.AddIdentityServer Jji%7E Startup.ConfiguraServices J57%H AL B
IdentityServer4.

3. PREELUTHIERCE Identity IR% 2
o HTHEAMES.
o I ATHETE RV I ) _Identtiy A1 API B3

o APl FUEHR 12 AR LS F U7 i) 2 R 0] 1) 52 BRI R B s B T RE . APL BRI — 1
A TR ALY Web API (B APL£E) .
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https://oauth.net/2/
http://openid.net/connect/
https://azure.microsoft.com/resources/samples/active-directory-dotnet-webapp-openidconnect-aspnetcore/
https://docs.microsoft.com/azure/active-directory/develop/active-directory-authentication-scenarios#basics-of-registering-an-application-in-azure-ad
https://github.com/IdentityServer/IdentityServer4
https://github.com/openiddict/openiddict-core
applewebdata://CDA85A24-2D34-43BA-9F6F-0D7CC0FBD1D7/(https:/identityserver4.readthedocs.io/en/release/)
https://github.com/IdentityServer/IdentityServer4
https://identityserver4.readthedocs.io/en/release/topics/crypto.html
https://identityserver4.readthedocs.io/en/release/topics/resources.html

e Identity BIFFR 2 HF P iR H TARRH P EE GBI o XS R
4. Bt E5,
o CNTIERAL M BRI it
o FHFEEREMAEENE], 1 ASP.NET Core Identity B #4877,

M8 TaE ZATH IdentityServerd F%& P AELIRES, AT LLKE IEnumerable<T> B&E YRR G 1E 45
I WAF P e R AE R T 1. B, XTSRS, T DO OB N SR A 7 o B B YRR

KA,

IdentityServerd {5 F ¥ A7 55U, 1 EH H € X IClientStore RAMRMLIE P umfc &, AIAERALT 1R
ZNiIE

// Add IdentityServer services
services.AddSingleton<IClientStore, CustomClientStore>();

services.AddIdentityServer()
.AddSigningCredential ("CN=sts")
.AddInMemoryApiResources(MyApiResourceProvider.GetAllResources())
.AddAspNetIdentity<ApplicationUser>();

1ESHZ LT
5T OpenlD Connect i iU BUNUR B H Q224 MBS IEE & 7 — 25, B2, WARRS UL ER
S LA FH AN R R S5 SR AL A R0 A R R, S el A 2 2

XT3 5, Microsoft. AspNetCore. Authentication.JwtBearer f 324 T ZbHH JWT 4 it (1) 561E 7]
fF. JWT 3 "JSON Web Token”, & —Fpi %44k (H RFC7519 &) , HTEE%%E
P T AT e g R (Al P A A R ) T B, T RESRABL I R R ARG A ZAE I ASP.NET
Core MVC HiE[ft (app.UseMVC ) R .

app.UseJwtBearerAuthentication(new JwtBearerOptions()
{
Audience = "http://localhost:5001/",
Authority = "http://localhost:5000/",
AutomaticAuthenticate = true

1)

SR R

e Audience F/R{EASMRYBNCE 8L AR R, RS EP S ERERITE S A2
B, ShFgEYe,

e Authority HNIASHAIIIEIRS sk, IWT Bearer FIEHE/NHE XA URT KIKEATH T
WSS WA, PEERERAS RSB ILE L URL,

e AutomaticAuthenticate &—PIRIRSA T XA &6 H & FEHIMH/RE,

71— 2% RequireHttpsMetadata, fESLRGIH AL . HATMEH K, HESHBCE N false,
A CATE A UE T A b g A7 . 7ESEBRIRE H, JWT bearer token B4 { il ik HTTPS f£4i.

ARG 2 5, JWT 2Rl F 3h A Authorization %3R3k R EL. ARG FFIML, &5 (fETE
Audience Al Authority ZHHIMED) , FEAEAR G H MVC 1) Action B #AGLIES 51 - P&
£

JCho
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https://identityserver4.readthedocs.io/en/release/topics/clients.html
https://identityserver4.readthedocs.io/en/release/quickstarts/6_aspnet_identity.html
https://tools.ietf.org/html/rfc7519

JWT Bearer BiF i [ {38 S FF 5 o e f3s 5, LLANTE Authority ASRTFIRE, A FH AR HE 19 0F 15 R 36 10F 4>
Fo XFiXfiizst, &P LE JwtBearerOptions X 4 45 & —> TokenValidationParameters %f 4.

Al TR
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Sharing cookies between applications
https://docs.microsoft.com/en-us/aspnet/core/security/data-protection/compatibility/cookie-
sharing#sharing-authentication-cookies-between-applications

Introduction to Identity
https://docs.microsoft.com/en-us/aspnet/core/security/authentication/identity

Rick Anderson. Two-factor authentication with SMS
https://docs.microsoft.com/en-us/aspnet/core/security/authentication/2fa

Enabling authentication using Facebook, Google and other external providers
https://docs.microsoft.com/en-us/aspnet/core/security/authentication/social/

Michell Anicas. An Introduction to OAuth 2
https://www.digitalocean.com/community/tutorials/an-introduction-to-oauth-2
AspNet.Security.OAuth.Providers (GitHub repo for ASP.NET OAuth providers.
https://github.com/aspnet-contrib/AspNet.Security.OAuth.Providers/tree/dev/src

Danny Strockis. Integrating Azure AD into an ASP.NET Core web app
https://azure.microsoft.com/en-us/resources/samples/active-directory-dotnet-webapp-openidconnect-
aspnetcore/

IdentityServer4. Official documentation

https://identityserver4.readthedocs.io/en/release/
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https://docs.microsoft.com/en-us/aspnet/core/security/data-protection/compatibility/cookie-sharing#sharing-authentication-cookies-between-applications
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TERIEZ J5, ASP.NET Core Web API 5 ZEHA VT 1] . BEIdFE SO VFIRSTAEAS AP X HELLI0IE ] AT
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BRH#I%T ASP.NET Core % H1 177 11 5K Authorize Fitk NI Action J7 ik [FIFEfT B (ol 2l a4, ik
JIT A Pl s Hh B Action #REDRIRED W1 MRS TR

public class AccountController : Controller
{

public ActionResult Login()

{

}

[Authorize]

public ActionResult Logout()
{

}

BOATEOLT, B INBCA 2450 Authorize iR BR il % 21 45 B Action FRAIY CASIE /o iRt —
A BRAN OO REE K APL AT, AT LAY ez Rk AT 5 46 75 1A A S mes

SRELL T4 (AN

ASP.NET Core Identity BH N &K MO8, B 7 H 2485, ASP.NET Core Identity £7fiff H TR IR
FUANTR] F (S UL, JRER RN F P 4 TG T MRS £ €. Sk 2643 e T DU 2K 2 RoleManager  (T] LA

SRR A ) A UserManager (R RAHE FH A MAR €8 b 23 BC BB 70 Bl D PAg A% 7 =47 58
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S48 F JWT Bearer Token I61iE, ASP.NET Core (1 JWT Bearer 561l o [a) 404 34 T M A it b o T
F S B SRIE T P A, B PR EI MVC H Action B 3 2 13 0 A4S & f e b i L
Al LLEE Authorize $514: L4 Roles 24, Ul N Aliw.

[Authorize(Roles = "Administrator, PowerUser")]
public class ControlPanelController : Controller
{

public ActionResult SetTime()

{

}

[Authorize(Roles = "Administrator")]

public ActionResult ShutDown()

{

}

}

LEpI, 14X Administrator 1 PowerUser H /1] LLiJi i) ControlPanelController H (% APl (Lt im
SetTime X/ Action) . ShutDown API 3k — R #I8 R 45 Administrator € (7 H P 75 7115 A

TR F A 2 NAFEAGHAS, S L 24 Authorize R#1E, 401 F w6 s :
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https://docs.microsoft.com/aspnet/core/security/authorization/introduction

[Authorize(Roles = "Administrator, PowerUser")]
[Authorize(Roles "RemoteEmployee ")]
[Authorize(Policy = "CustomPolicy")]

public ActionResult API1 ()

{
}

FERXARBIF, IR AEXAS AP, L

e {EfA{h Adminstrator % PowerUser H1, JfH.
e {Efifh RemoteEmployee ', JfH.
e i/ CustomPolicy #ZHUT H & AT .

SREI L TR AN

AT DU SRR 0 'S H 58 SR . FEART b, SRATERME— AR . o 2 VR4S BT LUB T 7E 2k
H] ASP.NET HZHEUFF 13} 25 R B

H € X BUR @ 78 Startup.ConfigureServices J732:#i il service. AddAuthorization 77735t . %
JiEFH — 380N AuthorizationOptions &L,

services.AddAuthorization(options =>
{
options.AddPolicy("AdministratorsOnly", policy =>
policy.RequireRole("Administrator"));
options.AddPolicy("EmployeesOnly", policy =>
policy.RequireClaim("EmployeeNumber™));
options.AddPolicy("Over21", policy =>
policy.Requirements.Add(new MinimumAgeRequirement(21)));

1)

WoRBI TR, SEHS AT LS N R 2R R ) T SR AH SCB . VR SEmE S5, AT LUK SREmE & AR E N Authorize R i
Policy 2% T Action 5# Controller ({111, [Authorize(Policy="EmployeesOnly")]), & Al L4
HENLTRFRAME, AL (WRBIFR) .

TERTTE 7R B4, 55—~ AddPolicy 1A R & A ez B —F 7. it
[Authorize(Policy="AdministratorsOnly")] & F T34~ API, % J A8 T Administrator /a1 - a]
AT ] o

55 A AddPolicy IR 1 — R B 3, ZOR P SRR E A B . RequireClaim J5ikid Al ik
HWOZ P WSRO e . R T, RARERML T IR S, Ui e i Er A, A
RET A2 2R W ARG JWT Bearer SSAEAFAIFF, BT (K JWT J@PERAE - AR A

A SR AR 55 = AddPolicy 771k, BENBEMA T H & XIEHE Requirement. J i H & %
B Requirement, AT DL BATFZACH IR R HIR . EEHATICERE, s ilan N R A

e Sl IAuthorizationRequirement ] Requirements 257, AR5 Requirement [ 1E4I(E L (1)
FB AEAREI, XEA A Age FBUH T MinimumAgeRequirement 257,

o  SZ¥ AuthorizationHandler<T> HAbEERS, Firp T AR R A] DL 2 /)
|AuthorizationRequirement Z8#! ., iZAbFEFE 774 21K HL HandleRequirementAsync 77k, Hiu
S HE R BT SRR R E K
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https://docs.asp.net/en/latest/security/authorization/policies.html
https://github.com/blowdart/AspNetAuthorizationWorkshop

SR P L ESR, A context.Succeed KK N S EARARAL. R A 2R 07 ] L
W FERUCESR, AT PAE 2 AN AL FRFR

Bk T F AddPolicy vEM H 2 RIS ER A8, 38 75 ZE R KE N JE M H 2 X Requirement A FEFE
J¥ (services.AddTransient<lAuthorizationHandler, MinimumAgeHandler>()) -

7E ASP.NET Core #ZBUCEY Y, /4L T R TR AEH PR (GET DateOfBirth) 1) H € %A
Requirement F1AbFE 2% (7R o

HAb B IR

e  ASP.NET Core Authentication
https://docs.microsoft.com/en-us/aspnet/core/security/authentication/identity

e  ASP.NET Core Authorization
https://docs.microsoft.com/en-us/aspnet/core/security/authorization/introduction

e Role based Authorization
https://docs.microsoft.com/en-us/aspnet/core/security/authorization/roles

e Custom Policy-Based Authorization
https://docs.microsoft.com/en-us/aspnet/core/security/authorization/policies
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ViR AR S . T AEEEF RO R P A FH 2580, LI 7 SUREM B AR B A % B, Bl
Fl ASP.NET Core #HEH T H . N 7 AEA B b Sl H 2 2 A2, IS 7T LAE Azure Key Vault
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VAR T AN B B ) — b 07 SR TT RN SUREE T A3 S i B ORI AL B A SR A & . I A PR B4R
BAAHRA D REMATE GREERCE T KEPIN, AN SRS YIRS RS
BEAE N, FEHES GO 2.

BN, KIREEAE & Logging:Loglevel:Default & & Debug, #5544 R JSON SO (1L E (H -

{
"Logging": {
"LogLevel”: {
"Default": "Debug"
}
}
}

BN AR F A U X el , N AR R 7 /EHIE 1IConfigurationRoot X R, 7E
ConfigurationBuilder | AddEnvironmentVariables 7% .

R, SRR A NAOR, B, IR R T L S R, IR AR R R
Bl

15 ASP.NET Core #5A% Flas 17 i& %40

ASP.NET Core 8 3 T HIRME T 5 —Fh WS ACHY rh AR A B AR 0 7 2. B "5 s T A,
AT e a4 T 25 F (DotNetCliToolReference) | Microsoft.Extensions.SecretManager 1
o — HAZMIIAFAE IR, dotnet FI 28 9 & 5t n] L AT W B PIE .. X LEE KL JSON
& AR P P O RC B SO B s CRURRERAE REMAED ATz 2 A

SRR TR T ELE B (5 B g T 25555 H 1) UserSecretsld J@ 140 2R . Rk, AT H SCAE P i E
UserSecretsld J& 1 (W N i) - 16N ID SR P/ B AR, NEAETH PSR

<PropertyGroup>
<UserSecretsId>UniqueIdentifyingString</UserSecretsId>
</PropertyGroup>

723 FE @R fE ConfigurationBuilder SEf1 11 F AddUserSecrets<T> S fi B A7 it 7 25 4H & # 95
. ZMSHT N UserSecretld HIREFFAEEAY . T8 (] AddUserSecrets<Startup> &t
AL,
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https://docs.microsoft.com/aspnet/core/security/app-secrets#environment-variables
https://docs.microsoft.com/aspnet/core/security/app-secrets#secret-manager

TEF i H Azure Key Vault ££3P% £

R YU A A i, s VB P B L RAA,  UDRAEAR M TSN RV A A P %
275 /2 Azure Key Vault, "EAFHEEPIMBLE RS T P2 emh i E.

£ Microsoft.Extensions.Configuration.AzureKeyVault 814 ASP.NET Core i 2% M Auzre Key Vault
I B A R . B Azure Key Vault FRAEAERIEET, 5L IR W1 N D R ERAE .
1. HNHREFEM N Azure AD BHFEF.  CEBEM VIR B Azure AD & #1) o X 7] LLd it
Azure B 58 k.
B, WARALENABRTEHIES (MAZSEEEE % P %) , WA LMEH New-

AzureRmADApplication X4~ PowerShell #r4 . %7 Azure Key Vault /93 Mt HIAIE S H 75 244
A BRI HEFHEHFAH. D

2. I OUEFTIAR S T, BT M R U5 ) A B RO . RT LA A 40T 1) PowerShell
i AT LR AT

$sp = New-AzureRmADServicePrincipal -ApplicationId "<Application ID guid>"

Set-AzureRmKeyVaultAccessPolicy -VaultName "<VaultName>" -ServicePrincipalName
$sp.ServicePrincipalNames[@] -PermissionsToSecrets all -ResourceGroupName
"<KeyVault Resource Group>"

3. {Efil# IConfigurationRoot sLfili, @it i A IConfigurationBuilder. AddAzureKeyVault 3§ J5
%, BN EIR B SN R . EEE, A AddAzureKeyVault 14 75 ZE )
L FIREFE 1D, JFAE T A28 BR A 432 7 0 3 A7 A R ) U el PR

FAT, NET brifEEEA INET Core SCHFAE % P 3 1D A1/ 3 Z5 A Azure Key Vault SRR & A5 S .
NET Framework J il #25 AI LA ] IConfigurationBuilder. AddAzureKeyVault fJ—ANE#, %
AddAzureKeyVault 7 ZE—AMEF R R P H. £ 5A PR, T NET Standard #1 .NET Core
AR IEAE T R o FE83ZE P ) AddAzureKeyVault H 257 il 2 B, ASP.NET Core &5 7]
Pt 2 B — A KeyVaultClient X Gk v 1o HAT HE TIES & 4330 1E ) Azure Key Vault, 1R iR

// Configure Key Vault client
var kvClient = new KeyVaultClient(new KeyVaultClient.AuthenticationCallback(async
(authority, resource, scope) =>
{
var cert = // Get certificate from local store/file/key vault etc. as needed
// From the Microsoft.IdentityModel.Clients.ActiveDirectory pacakge
var authContext = new AuthenticationContext(authority,
TokenCache.DefaultShared);
var result = await authContext.AcquireTokenAsync(resource,
// From the Microsoft.Rest.ClientRuntime.Azure.Authentication pacakge
new ClientAssertionCertificate("{Application ID}", cert));
return result.AccessToken;

)

// Get configuration values from Key Vault

var builder = new ConfigurationBuilder()
.SetBasePath(env.ContentRootPath)
// Other configuration providers go here.
.AddAzureKeyVault("{KeyValueUri}", kvClient,
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https://azure.microsoft.com/services/key-vault/
https://docs.microsoft.com/powershell/resourcemanager/azurerm.resources/v3.3.0/new-azurermadapplication
https://docs.microsoft.com/powershell/resourcemanager/azurerm.resources/v3.3.0/new-azurermadapplication
https://github.com/aspnet/Configuration/issues/605

new DefaultKeyVaultSecretManager());

FEM R, % AddAzureKeyVault (11 FZE R B S LR i 5 R . S5t SEBOR 44 Azure Key
Vault M NG — A ECEIREEFE T, DMEEAN S ES AT g e i EE, ek i E
(EAN ST F BTG R P I S

At TR
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Using Azure Key Vault to protect application secrets
https://docs.microsoft.com/en-us/azure/guidance/guidance-multitenant-identity-keyvault

Safe storage of app secrets during development
https://docs.microsoft.com/en-us/aspnet/core/security/app-secrets

Configuring data protection
https://docs.microsoft.com/en-us/aspnet/core/security/data-protection/configuration/overview
Key management and lifetime
https://docs.microsoft.com/en-us/aspnet/core/security/data-protection/configuration/default-
settings#data-protection-default-settings
Microsoft.Extensions.Configuration.DockerSecrets. GitHub repo.
https://github.com/aspnet/Configuration/tree/dev/src/Microsoft.Extensions.Configuration.DockerSecrets
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